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_These instructions on operation and servicing consists of three books:

" Book N})'l - Operation of the aircraft and power plant.

Book 'No 2 - Oﬁ‘e'ration' of the armament.

i g s e

Book No 3 - Operation of the electncal and radio equxpment, mstru- o !

mentatxon and oxygen equxpment.
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P8  Introduction . ‘ (p 8]

The MIG-21F-13 aircraft (figures 1-4) is a single-seater, light,
day or night, fighter wiiﬁ high-performance fl}ing characteristics.

The plane is desigﬁed fpr combat ﬁiééions at high supersonic speeds
and high altitudes,

‘If is equiéped with modern electric poker sources which provide the.
plane an ample supply of AC andlDC power; with a greai number of elec-
trical devices and instruments for remote control operation of the
aircraft's equipment, engine and radio devices.

The plane's radio equipment enables it to fly in daytime or night-
time; to establish contact with long-rque approach=beacons; to de- |
termine when the plane is flying over longqrange and short-range homing

. s-tvations; to determine;. the altitude; to answer IFF challenges; and |
to determine the effective firing range. The MIG-21F-13 plane is
equipped with the following radioelectronié units: RSNU-5G, ARK-10,

~ MRP-86P, RV-UM, SRO-1 and SR.
o~ aircraft

The/is also equzpped with up-to-date 1nstruments which permit flying
in complicated weather conditions, to solve various problems connected
with the orientation of the plane while in the air, constant and fnll
control‘of the plane's flight and engine performance' and the assurance
‘of normal operating conditions for the pilot in the cockpit, - [P 9]

e The compact and convenient arrangement of the flight instruments iﬂ
‘the cockpit enables the pilot to have a clear view in ail directions
makes it easy for him.to operate the plane in flight. "

The type KKO-3 of oxygen equipment unit provides the pilot with needed

. oxygen when flying at high altitudes, or when cockpit pressurization fails.
e r . . N = .8‘ - .
- - o " gaeeme 50X1-HUM
Declassified in Part - Sanltlzed Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030900040001-4




Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA- RDP80T00246A030900040001 4

w2

trouble=free flight of the aircraft.

50X1-HUM

" The MIG-21F-13 is relatively s1mp1e to handle. It can be'operated

"eas11y no;,only by the flying personnel, but also by the service personnel,

properly instructed in the handling of supersonic jet fighter planes.
The flying and service’personnel must always keep in miﬁd that a
modern fighter'plane. flying at supefsonic.speeds, must be handled only
by men who are thorogghly knowledgeable with the construction of this’
type of aircraft, with its 1n§trumentation, and its electrical and radio
equipment. |
A good knowledge of the opérational systems and good understanding
of how»to'take care of them, as well as a sufficient knowledge of the
work connected with the pre=flight preparations,'will.always insure
The MIG=21F-13 is permitted to be serviced by technicians and other

maintenance personnel only after they have passed the qualification

- exams for their service trades.

G. General Rules ' | (P 10]

1. - The aircraft is equipped with modern, newly-designed-instruments:
qu electrical, radiosand»o£ygen supply equipment.
To avoid accidients in flight, or during servicing and to prevent
the malfunction of any of the plane’s equipments it is necessary:
a) To acquire a thorough knowledge of the aircraft's design
and the operating principles of its systems and units;

b) To adhere to instructions on the operationand: servicing

~of the plane as indicated in this instruction manual;

Only those individuals who have completed special training and have

' acquired the necessary credits can be permitted to operate and service

DecIaSS|f|ed in Part Sanitized Copy Approved for Release 2013/01/25 : CIA- RDP80T00246A030900040001-4
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2 The first part of:these instructions. contains regulatlons’”forugettmg‘

the electrical equipment of the aircraft ready for flight the special

partlculaég of its operation, and routine maintenance procedures for it.
The second part of the instructions contains regulations on the

aircraft's radio equipment and the routine maintenance procedures for it. -
The third part of the instructions contains regulations onithe [P 11]

aircraft 1nstrumentat1on, and the routine maintenance procedures for such,
The fourth part of the instructions contains regulations on the .

oxygen equipment of the plane, and the routine maintenance procedures
for it. |

The manual also has main feeder and wiring circuit diagrams for the
aircraft equipment. |

3. Thé 6peration and servicing of the various units and instruments
which are provided with their own technical documents must be conducted 2s ’
as spgcified with the documents provided with them.

| 4, Allgwofk on the aircraft should be made with tools and accessories

which are in good condition, and which have been approved fér.this partic-
ular type of work., After the necessary work has been accomplished, all (
tools must be checked against a reference list to prevent the possibility
of leaving any of them on the aircraft.

2. Precautionary measures

(P 12]
1. Before making any kind of inspection or any kind of work on the

aircraft it is necessary to take all precautionary measures which have

- been pointed out in Book I of this instructions manual.

2, To prevent a possible discharge of the storage batteries aboard
the plane, all testing of the electrical, radio or any other equipment, ‘

while on the ground, should be made only with a ground power source.

s | 50X1-HUM
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3. To insure a good start of the engine it is advisable to disconnect

“the ground power sources from the plane only after the engine has achieved:

low fuel consumption speed (r.p.m.)

4. To prevent any discharging of the storage batteries aboard the

. aivcraft, with the exception of the fuel pump and the storage batteries,

must be disconnected ?efore stopping the engine.

After the engine'switch has been shifted to the "stop" position, the

fuel pump and the storage batteries must be disconnected immediately,

: 5. It is proh1b1ted to permit the aircraft to be flown when the
L

change of its storage batterxes under a full load goes below 21 volts.,
'ﬁ‘:6. When using the self-starter, it is imperative to make sure that

only equlpment which is essential in gett1ng the engine started is

sth}hed on, such as: the AZS (the automatic cut-outs), the “Starter
the "Radio set oil pressure gauge," Pump 2," EMF (Electromatic
force) for the jettison wing tanks. Any other equipment which is not

directly involved in the starting of the engine, must be switched off.

7. Before each take-off, after the engine has been started, it 1s~[P 131,

necessary for a durat1on of no more than one minute to switch off the

generato “and let the sto:ageAbatter1es supply the necessary current

~cLGthical appliances, in order to find out whether it will

be:¢ch ging in flight.

It is prohibited to clean [by conventional means] the plugs

“Wketsfof the electrical connectors, when they become soiled, in-

aicono;.

wlle
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9. When taking apart unmounted connectors, it is prohibited to

exert force- by pulling on the ‘wire handle, to avoid possible damege to ‘

the places where the electric wires are joined to the conmnectors,
The separation of plug and socket must be effected by pulhng
directly on the twoshalves of the connector itself, |

10. When testing the DUAS-8L and:the TP«156M clocks® heating systenms,

it is prohibited to apply the current for more than 1 or 1.5 minutes,

in order to avoid possible damage to the heatmg devices, because thelr

cooling systems are not sufficiently effective on the ground.

11. Right after each fl{igh.t (after the plane has lvanded and stopped),
the pilot must disconnect all /the above-mentioned, heatmg devzces
for the ‘same reasons, and also for preventing accidental burns to the |
personnel servicing the plane. ; ‘

12. When testing the operation of the instruments, of the ARU-3V [PAk])

e

\ ) , \/
automatic'equipment, - of the:- clutch, ‘the mterlockx.ng of the = - '

.stzck to the engine and the counterpumping valves, and also to prevent

any individual instrument from_ getting out of order, it is necessary
to build-up gradually a pressure in the PVD system for a duration of
not less than 2 or 3 minutes.

The reduction of the preésure in the PVD system must also be done
gradually, and it should take not leee than 2 to 3 minutes for this

procedu re o
o

- 13, The degree of vacuum in the static vacuum [sectmn] of the PVD

system must not exceed the equivalent of 7500 meters altitude while

in the pilot system is equivalent to Mach 1.5-1.9, or else the instrw:

ment may be damaged. , | ‘ - ‘ .

“'emAanmm . 5OX1 _HUM
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14, One must bear in mind the combination of oil and oxygen may .

result in/an explesion; When servicing a plane one must be careful
‘and prevent any oil or dirt from landzng on the oxygen equ1pment.
- 15, Before commenczng any WOrk on the plane, the trap door whlch
u;'xs located on the upper part of the nose sectlon, and the circuit
" control switch on the,/dashboard should be switched over to the "dis-
- connected" position.t' | |
16, Safety measures perta1n1ng to the handling of radlo-engineerzng

: equzpment are explamed in the second part of the mstrucuon manual.

| L SECRET - S BOXA-HUM
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PART ONE

ELECTRICAL EQUIPMENT
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® -  CHAPTER I C j P-16
GENERAL INFORMATION ON THE ELECTRICAL EQUIPMENT
/ ‘ ,

The GSR-ST-Iébe VT starter generator is the main source of direct
current.

Two 15S8TsS=-45 stgfage‘batteries are reserve sources of electric power.

- The storage batterie; are used for self-starting of the engine on the

ground when there is no airfield power source.

YWhen.the_genefa;or breaks down during flight, the storage batteries
'are an emergency sdurce of power. The total capacity of the storage
batteries is 90 ampere-hours. This ensures flight, when the generator
goes out, of at least 15 minutes. An ISA integrating meter has been in-
stalled to check the capacxty of the storage batteries.

‘ Two PO-750A converters and one PO-500A converter are the sources of

| alternating current witﬁ a voltage of 115 volts, 400 cycles/second, The -

~ PT-500Ts is the power source for 36 volts, 400 cycles/second. |

A diagram showing location of the main units of the elect;ical system
and the converters is ;hown in Fig. 3.

The GSR-ST-1200VT.starter generator operates in unison with the RUG-
82 voltage regulator, TS-9M stabilization transformer, VS-20 output ree
sister for ground adjustment of the voltage, and the AZP-1MA automatic
cut-out guards against overcharging.

o To cut thé‘generator into the aircraft system, a DMR-400D differential-
undervoltage relay has been installed, which connects the generator to
the main buipar of the po#ér unit (aircraft main circuit), in case the

. ' generator voltage exceeds the voltage of the storage batteries. In P-19

addition to this, it: -15-

-~ ' . ﬂ“‘/" e
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‘Fig.s . Diagram Showing Location of the Main Umts of the Electrical P;‘ls:‘
i  ‘1 | ,/ . Systenm and Converters. : | el . | |
1. PO-500A Converter. .
*ffi z.'1ssTss-4s Storage Batferies.
% Vel Voltmeter. '.
- 4. ISA Ampére;ﬂoufs’,.f Int'egratiing. Meterﬂ. :
s, *"PO.-?SO_A Converters. |
| 6.' - V$-20 Outpﬁt Resistor,
7. KBM-31 Capacitors. |
8 'v:'DMR-4OOD D1fferent1a1-0ndervoltage Relay.
s 9. TS-QM Stabxllzanon Transformer.
% 10, RUG-82 Voltage Regulator.
11, GSR-ST-IZOOOVT Starter Generator. |
. - 71'1.2'. Plug for Hookmg-up Airfield Power Source. o g

(o »;'-'1-3;:},':?1‘-500’1‘3 Converter

R ' e - — 5ox1|4uhﬂi
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a/ cuts off the generator from the aircraft main circuit, when the

generator/voltage is less than the voltage in the aircraft main circuit

and back current in the order of 15-45 amperes flows through the DMR-400D;

b/ ‘prevents the generator from cutting into the aircraft main circuit -

when there is reverse polarity;

v/ ensures switch-on of signal "Generator Cut-out" in case there is

a wire break in the section between terminals "gen" DMR-400D and "+" GSR.

The generator is hooked into the aircraft main circuit and cut out of

it with a switch located on the right panel with the inscription "generator."

The RUG-82 voltage regulator is designed for maintaining constant

.generator voltage.

28.5 volts, . ' .

Rated voltage maintained by the URG-82 regulator is

. The TS-9M stabilization transformer is a current and voltage transformer. ‘

The TS-9M transformer prevents voltage fluctuation when there is a load -

change or change in generator rpm.

The AZP-1MA automatic circuit cut-out is designed for protecting the

aircraft's direct current circuit from an accidental surge in generator

voltage, caused by irregular operdtion of the voltage regulator and

difficulties in the electrical circuit.

.‘tﬁ; . Aircraft electric power sources supply direct and alternating current. P-20

| Bquipment using direct current are:

———

b/
v/
g/
»

instruments indicating engine operat1on'

fuel system units;

automatic units in propulsion system;

rocket and artillery armament units;
-18-

e

SLCLRIT

Y starter units and units controlling eng1ne operatlon conditions;
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. S 'ye/ units regulating air temperature in the cockpit;
| ‘zh/ =air-gunnery Sight‘and S§IV-52 infra-red view=-finder;
z/ f;dio and radio equipment units;
i/ fire-fighting equipmént units;
k/ heatihg of PVD, TP-156M, timepieces;
‘ 1/',si§nalling aQ§ illumination equipment;
m/ flight and névigation instruments;
n/ emergency pumping station for aircraft control system;
o/ hydraulic and air}system units,
The equipment using 115'volt, 400 cycles/second, alternating current
are: RSIU-5G, ARK-10, RV-UM, PT-56M radios; IS-2MG system, ASP-SND, SIV-52,
MRP-56P, rockets, DIM-8T. -
The equipments using 36 volt,.400 cyclés/segond, alternating current
. are the KSI, AGD-1, VRD-2A |
Distribution of the equipment supplied with alternating current has
been madé in the following way.
The first PO-750A converter supplies power to the 8SIU-5G, ARK=10, IS- 2MS,
- -PT=56M, DIM-ST.
The second P0-7SOA converter supplies power to the SRD, RV-UM, MRP-56P,
The P0-500 A supplies power to the gunsight, SIV-SZ, K-13., The PT=-500Ts
- supplies powervto the AGD-1, KSI, and VRD-ZA. In case the first PO-750A .
- cﬁnverter breaks down, provision has been made for emergency switchover to
/- the second PO;7SOA'convertef; Switchover is done by turning on the autos
| matic switch with the'inécription "Emergency Switchover of Converters" on
the right panel,
‘ To check the generator load on the ground, an ammeter shunt has been

installed in the right power unit with a plug for connecting the ammeter,
«19-
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Declassified in Part - Sanltlzed Copy Approved for Release 2013/01/25 : CIA- RDP80T00246A030900040001-4

A




S0X1-HUM
Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030900040001-4

 The ammeter shdxit is‘ .éonnected in sucﬁ a. way that ig is~possible to check .
the load 9f only.fhewgéhérafbf on the ground. There js sequential inter-v
locking to save electric power and to ensure emgrgency flight in case the
GSR-SR~12000VT generator does not operate,

The large power consumers: sight, SRD, tank group I, RV-UM. MRP=56M,
SIV-52, PO-500A, andl?0-7SOA (2) are switched on only when the generator
is operatiﬁé and are automatica11y.switched off when it does not operate
or when it is switched off, The above named units are switched on when

~ the ground power source is hooked up to the aircraft main circuit. The
generator and aircraft storage batteries are automatically cut off when
this takes placé.

| generator when the engine is operating,.and by the 15STsS-45 storage
batteries or ground electrical power Soﬁfce when the engine is not operat-
ing. | |

The aircraft has a single-wire circuit, i.e. only positivenwirés'iead
off the power sources to the electfical equipment, and fhe fuselage is-v

P22 wused as a negative wire,

An APA-2M ground electrical powef source, équipped.with a KPA-4 box

- hooked up to the aircraft's airfield power supply plug, is used when
checking the electrical equipment and radio equipment on the ground (when
the engine is not opérating) and also for starting the engine.

The KPA-4 box provides hook-up of the ground electrical power source
to the aircraft main'circuit, and its transfer to 48 volts, and makes

hook-up impossible when there is reverse polarity.

The storage batteries and generator are cut off automatically from ‘
. ~ the aircrgft_main circuit with hoo%;up of the graund electrical power source.
L7575 50X1-HUM
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Switch-on and switch-off of the ground electrical power source are
done with a switch with the inscription "Aircraft Battery-Airfield" on
the righ{ panel. ‘The storage batteries are switched on with this switch

when the ground electrical power source is disconnected.

Self-starting of the engine is done from the 15STsS-45 storage batteries

_ With switchover during starting from parallel connettion to series con-

/
nection on a 24-48 volt system., For this reason, it should be remembered

that when there is switchover of the storage batteries to series connece

tion to obtain 48 volts, for 7.1 seconds after beginning of start, the

aircraft main circuit with 24 volts is supplied by only storage battery

No 1, which operates simultaneously at this time in its starter conditiom.

For this reason, when self-starting is being used, make sure that only
those unit§ needed for startiﬁg'the engihé are switched on, i.e., "Starter
Units" automatic cut out ;n the left panel and automatic cut out on
right banel for "Radio Set, Oil Pressure Gauge," "Pump 2," EDM [electro-.
motive force].Signal for Jettison Wing Tanks'" should be switched on., Al}l
electrical equipment that does not take part in the start of the engine
should be turned off.

Self-starting is done in the same sequence as from the airfield power
source. | |

After: presszng the "Start" button, the eng;ne should automatically

idle smoothly w1thout “hover1ng" and "popping" not more than 80 seconds.

Air by-pass valves are used and the position of the jet nozzle vanes

is wide open to improve self-starting of the engine on the* ground,

@22e
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CHAPTER II ' P24

. OPERATION OF THE ELECTRICAL EQUIPMENT
-/
GSR-ST-12000/T Starter Generator

The starter generator opérates in high temperature and high altitude
conditions, and for that reason careful systematic maintenance and in-
spection of the generator is necessary.

The generator is inﬁtélled in the lower part of the engine between
the frames No 26-28 (fig. 6). | |

The following must be done to remove the generator:

1. Open the "Engine Units" hatch on the right side of the fuselage
in the area of frames No 27-28. |

2. Unscrew the clamp and remove the air intake line.

3. Remove the drain pipe, having‘previodsly disconnected it from the
hydraulic pump. 7 |

4. Open the "Engine Units" hatch on the left side of the fuselage in
the area of frames No 27-28 and disconnect the power lines from the.
generator, |

S. Unscrew the two bolts and remove the generator fastening clamp.
Hold the generator when loosening thé clamp, Move the generator back to

take off the [word.illegibie]'and remove the generator. Installation

- is done in reverse order.

.Special attention should be paid to the condition of the commutator
and brushes in‘operation. _Ihé following should be checked after every
50 hours oftoperation: |

1. Check the condition of the brushes and cdmmutator and measure the

length of the brushes.

2. Check the condition of the bolt and‘screw safety wire,
. r *@23m
| | 50X1-HUM
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3. Check the tension on the terminals of the lead wires, L ' . ‘
4, 9heck how firmly the air-intake line is attached to its shield,
" and the shield to the generator housing. o S P 26

S. Check the tightness'_of the anchor clamp on the flange shield.’

O i IR RN

It should be remembered that in normal 'operation a shiny film with
sliéht darkening (spo~called "pollish"), but without traces of burning P
and dirt, forms on -‘the surface of the commutator, |

When it becomes dirty (a greasy, dul; black film), the commutatér

should be wiped with a clean cloth slightly dampened with clean gasoline,

e e aes e

If the dirt does not come off, then the commutator should be cleaned
with sandpaper acéording to instructions of the plant producing the

~ generator,:

v e g = e

The condition of the brushes should be watched closely. If the brushes ’

have worn -down fo a leﬁgth of 17 mm, then they should be replaced with _ L

g

new ones. The length of the brushes is measured from the longest sjdé.'
The new brushes should be.installed and ground in accordance with
. the operating instructions of a GSR-SR-120QWT generator. The voltage
| ‘level should be regulated to the'extent'necessary when operatiggtthergenera-
tor, The voltage is regulated by means of a VS-20 output resistor,
installed on the right panel in the cockpit.
The voltage level is not to be regulated with an RUG-82 voltage regu-
P "~ lator by turning its éore or contact screw. ) ' ' y
The voltage should be regu}ated in the following way: | e

1. Set the head of the VS-20 output resistor in the medium position.

‘2. Start she engine to idle (35-40 percent) and warm up the regu~ P27
lator with the engine running, for not less than 5-8 minutes, with' a _ .
_ ' . 2k ‘ o
P ) . . EE . e et . v . ! :
50X1-HUM

Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030900040001-4 E



| 50X1-HUM -
Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030900040001-4

‘ - . load ‘of 50-70 volts and storage batteries disc&mgcted. |
| 3. )Raise the number of Tpm of the enginé' to'7'3-75 percent and set
Bhe load at maximum, | |
4, B): means of a VS-20 output i‘esistor, regulate the voltage to
28,5 + 0.5 volts in accordance with a Class N§ 1 voltmeter (not lower).
NOTE: . To raise'-' the/ volt‘gge,.turn the VS=20 resistor head c'l.o,ckwis.e. _ |
To lower the voltage, turn the VS-20 resistor head counter-

clockwise.

DMR-400D Differential’Relay

The DMR-400D relay (fig; 7) is produced in such a way that when. i.t._is
béing used, #dditional, regulation is not required. '
The_'DMR'-4OOD relay is installed between frames N¢ . in the port
-t' . - power assembly. |
- . - The follclowingzmust be done to remove the DMR-40iL reiay:
1{ Open the hatch with the inscription “:‘_c.:tr;:al Equipment" on
~the right side.
-2. Disconnect all wire: -rom the DMR-400D,
3. Unscrew the two screws and remove the DMR-400D.
- | | Ins;allation of the DMR-400D relay is done in reverse order. During
- installation, it is necessary to check the wires leading to the terminals

of the DMR-400D and the tightness of the nuts on the terminals.

‘ RUG-82 Voltage Regulator ' | p-28
(fig. 8) |
During prolonged operation of the RUG-82, n-essure on the carbon pole
| S _ :
‘ . v decreases with wear, the regulator's operatin., e shifts towards
| ‘ N . - @25= .
| SongEvhL svveprd o0 g e ey, . ) .
- o e ; o S R A A
STCTTT ‘ 0X1-HUM
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| ' ‘
i . unstable operation and the regulator can change over to a '"popping cons

dition, which is noted-ddring?opergfion by ogciilalions of the voltage
| meter indicator. A ”pOpping” condition is not allowable for ope;ation
of the regulator, because it results in.disintegration and ‘burnout of
the carbon discs. ¥For this reason, it is necessaiy to carefuily-cﬁeck

‘ _ the operation of the RUG-82 regulator with the GSR-ST-120000VT generétor -

A "popping" regulétdr can be detected as follows:

By switching_thg generétor into the aircraft.ﬁain circuit, which
operates at a high number of revolhtions_' Whén doing this, the storage
batteries should be diSconnected beforehand

By sw1tch1ng on and dropping the load (which should not be less than
50 percent of the rated load), it 1s p9551ble to detect on the voltage
meter the operatlon of the regulator in a ""popping" condltlon.

. To check, it 1s advisable to switch on and off pumps I, IT (supply)
and III groups of tanks. |

It should be rememberéd fhat the initial stage of hnstable-operation
of the RUG-82 cannbt be noticed on the yoliage meter, because-osﬁiila-‘
tion of the voltage meter indicator fades quickly in this-iﬁstdnce;

Later on as wear of the=ca;boh pble increases, the oscillations during

' transition conditions become-moré proldnged and change over torsustained
"popping".

To prevent the harmful‘action c&ﬁSed'by "poppingﬁ, the regulato% on - - P 30 .
the plang should be_checked.aftef each 50 hours of operation'by a listen-
ing method. The ‘check should be madé at high number of revoluiions.

The check consists in llstenlng with high-resistence earphones to the
. operation of the carbon pole when there is a switch-on and drop in the

load. The storage batteries should be switched off from the system before-

hard, - : -27-
50X1-HUM
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®
The earphones are conngcpgdzto the.wireshleading from terminals
No 1 and No 6 on the female plug of the¢RUG-82 regulator (connection
can also be nade to the DMRﬂquD‘"Gen" terminal and to the TS-9M trans-
former "A" ;erminal). |
7 During nqrmalqugulator opexat}on,.a,drop‘in load is accompanied by
a single click or several clicks (lasfing not more than l—Z-seconds)
and a current change in. the earphones. If a scratchlng sound lasting
more than 1- 2 seconds and a whe311ng sound‘ls heard in the earphones
with drops in load, this means that the.regulator is not adjusted properly.
Suchnaffegulator‘should-be tahgn:off the aircraft for adjustment and
checking. | o |
Stéble 6peration“of +he rcgulatqr is:ensured by the TS-9M stabiliz-
ing transformgr. Operation and checking of the regulator without the ’
stabilizing\transfqrmer is not allowed. |
The RUG-82 is. installed in.thehaféa of frames Nos 12-13 in:the left
power unit.
The followlng must be done to remove the RUG-82:
1. Open the hatch on the rlght 51de in the area of frames No 15A-16.
2. Disconnect the electric plpgvfrom the”RUG-SZ.
3. Rgmone the voitage regulator,
Instailation_of th¢ RUG-§2.i$ dong in reverse order..
The following should be chpckea for, in addition to checking for P 31
”popping”i ‘ | | |
1. The condit%on.of the resistor surface,
When there are cracks and swelllngs on the re51stor surface, the .
reguiator must be replaced .

2. The reliability of the elcctrécal connectlons and the tightness of

Declassified in Part Sanitized Copy Approved for Relréase 2013/01/25 : CIA RDP80T00246A030900040001-4
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the core adjusting screw.

3. Check how secure the panel on the aircraft is and the condition
. of the yibration absorbers.
o 4. The condition of contact surfaces and the tightness of the nuts
| oﬁ the terminals,
5. How secure the fegulator is attachéd to the panel.
6. The condition of the conductors should be ::ecked so that with

shock absorption of the panel, the conductors do not wear through the

vibration absorber washer and do not bend near the terminals.

TS-9M Stabilization Transformer

The stabilization transformer (fig. 9) does not require any regulation
in operation. There must be good electrical contact between the trans-
former housing and aircraft ground. Contact resistance should not be

‘ more than 600 micro-ohlﬂs. When a defect is detected, the TS-9M has to |
be replaced.
The transformer is installed in the power unit in the area of frames
Nos 12-13, portside.
fhe'following must be done té remove the TS-9M transformer:
1. Open the "“Electrical Equipment" hatch on the left side in the
area of frames No 12-13,
2. Disconnect the wires from the TS=-9M.
3, Disconnect the wires from the DMR-400D. ‘ - P 32
4. Unscrew the four screws and remove the TS-9M,
Whgn installing the,frané&ormer, the inscription "Gen'" should be
foward the side'of the'wifes that lead to the generator,
® R
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KBM-31 Capacitors v - .

Thrgp KBM=31 capac1tors are installed on the aircraft. Two [or;glnally
one] capac1tors are connected to the DMR-400D and installed in the port
power unit near fram No 13, and the other capacitor, in the area of
frames No 15A-16, in a circuit with RUG-82.

During operatiog; it is necessary ‘especially ~.: there'is radio
interference) to cﬂeck periodically the contact resistance between the -
capacitor houéing and the aircraft ground,

When there isggreat contact resistance, the contact between the ca-

pacitor lugs and the aircraft parts should be improved by cleaning the

places where they couple.

155TsS-45 Storage Batteries | P33

Type l'S-ST,SS-4S storage batteries (fig. 10) are designed for parallei - ‘
operation with the GSR-ST-120Q0/T generator when power is being supplied
"_ to all electric power consuming units on the aircraft, and also for
- supplying power to vitally necessary units during flight in case thel
- engine stops or jams or when the generator goes out of qperation. |
| The storage batteries also ensure self-starting of the engine.
‘ISSTsS-4S storage batteries are installed in the area of frames No:
7-10 in the lower front section of the equipment.
The following must be done to remove the étorage batteries:
s ' .i; 1. Open the battery hétch in the area of frames No.  7-10,
2. Disconnect the elecffical plug from the Satteries.
3. Disconnect.the vent line.
4. Remm;; the;retainers, ;gke ‘off the heating»..cover,' and take out '

the storage'bat;eries. . o
e . B ":‘,.;" l'( . -o- ) B - . . ]
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Installation is done in reverse order.

1.

4

Before installing fully charged storage batteries on the aircraft,

set the ISA indicator at 45 ampere-hours for the rated capacity of one

battery.

2,

craft, make a check, for discharge-charge on an ISA neter.

After installing the fully charged storage batteries on the air-.

P

When the reading on tHe ISA meter is higher than 45 ampere-hours, take

the batteries from the aircraft and transfer them to a charging station

for checking or for running a testing and aging cycle.

I

Fig. 10. 1Installation of 15STsS-45 Storagé Batteries

i

P 35
- 1. Case. .
2. 15STsS-45 storage batteries.
3. Bands for fastening the batteries to the c#se.
4. Vent line.
S. Hatch cover lock.
6., Hatch cover.
- T -Screws_for fastening the case to the hatch cover;
8. Anchor cable.
9. Insulation,
NOTE: Because the check on the capacity is made on one storage P36
: battery, install or replace for recharging or a testing \
[,» and aging cycle §n}y in pairs,
R ;3. Take batteriés, having a reading of less than 30 -ampere-hours

on the ISA meter, and turn them over for recharging.

s
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. e Recharged batteries can be installed on the aircraft without a 24
2 hour:wa}t at the charging sﬁation, when the rules for checking, cited
in points 9-10 (see below), are strictly observed.
NOTE: Because the aircraft system has a voltage of 28.5 + 0.5
| ‘volts, cha:ging of batteries continues under all flight con-
ditions. /Wheh batteryAdischarge 1s dete. -x during flight,
’which is determined by an ISA meter, the batteries should be
‘taken off the aircraft after the flight, sent for-cha;gihg,
~and the voltage of the aircraft system sho:. I be chécked oﬁ
the ground with generator in operatdon.
Make the voltage check on a class 0.5 + 1 voltage meter.
4, Self-starting is allowed not more than three times with fully )
éhafged storage batteries and not more than two times with batteries
. | - havin‘g a capacity of not less than 40 ampere-hours on an I‘SA meter.
. S. After one month of operation or after 10 flights where self-
starting has been employed, remove the batteries and send them to a
charging station for running a charge and discharge testing and aging
cycle and for check out,l
NOIg;'h§torage batteries, that have undergone a testing and aging P 37
_M"cycle, should be held for 24 hours at the charging stationm,

and then checked in accordance with‘in_structions of the

producer plant. .

~——

i m Install the batte_?ies sooner than 24 hours after running the
. | testing aﬁd aging cycle. |
- 6. The batteries mus{; be taken out of the aircraft and stored in
. a warm building with a temperature of not less than plus 10 deérees

*33=-

s
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centigrade and not higher than plus 35 degrees centigrade, after the

completron of flights when the air temperature in the area of the a1r-:

field is lower than plus 5 degrees centigrade.

It is recommended that the batteries be instalied on the aircraft

_ 20-30 minutes prior to takeoff under these conditions. If for some

~reason this is impossible, then immediately afrer -astallation of the

storage batteries on the aircraft when the temperature is lower than
plus 5 degrees centigrade, the electric heater which is supplied with
power from airfield facilities should be switched on.

It should be remembered that when the temperature of the surrounding

air is lower than minus 20 degrees centigrade, the temperature of the

electrolyte will fall gradually even witn.the heater turned on. However,

high-quality operation of the batteries is ensured with an electrolyte
$

temperature within a range of plus 5 degrees centigrade to plus 35

degrees centigrade. For this reason, it is recommended that the batterces_

be installed not more than 3-4 hours w1th a temperature. of minus 20
degrees centigrade, and not more than 2 hours with a temperature of
minus 30 degrees centigrade.

7. In case of breakdown or cut-off of the generator durlng ff1ght.

a chapgeover is made from the generator to the storage batteries.

Irrespect1Ve of the fllght time with an inoperative generator, the P 38

storage batteries Bhould be’ removed after landing and sent to the
charging station for funnlng a testing and agzng cycle, a careful
thspectiony . and the necessary check -out. .

8. During operation all the following notes sheuld be carefully'

and accurately put in the manufacturing papers of the storage batteries:

— - ewon 50X1-HUM
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a/ number of fLights.with an indication of flight time;
'b/ dates testing and aging cyles were made with an indication of
 the charge réceived;
v/ dates of recharge with an indication of the time and amount of
- recharge current; |
g/ include in ghe storage battery wmanufacturing papers the capacity,
which is indicated by the ISA meter, before.the testing and aging
cycle 6r recharging.
9. IWhen receiving storage batteries from the charging station, check:
a/ EDS [EMF -- electromotive force] of each battery jar, which
f should be 1.82 + 1.86 volts;
b/ voltage of one battery with a load of about 100 amperes, appiied'
. - | _-v.ip 2-3 seconfis, which should not be less than 20 volts. Voltage is
‘checked with a class 0,5 + 1 voltmeter.
e EQIE: If EMF and voltage are beyond allowable Iimit§, the batterie§
| are not to be installed on the aircr#fﬁ. | |
v/ cleanness 6f'covérd,'va1ves, terminals, busbars, and inter-cell
- connections;
g/ tightness of all nuts; | | P 39
d/ conformity of notes &n battery manufacturing papers with notes
in log book of battery charging station.
| 10. After installing the two 158TsS-45,batteries on the aircract,
. their operation should be qhecke&: |
a/ to make sure-that all units using power have been switched on
in the cockpit; |

. - b/ to make sure that the airfield power source is not hooked up to
. 635- ‘
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-

the aircraft . ' | - - - . : ‘
v/ §witch on AZS [automatic cut-out] wiﬁh nota;ion "Radio Set",
. "0il Pressure Gauge", "Pump 2", "Pump 3";
8/ Switch on for 2-3 seconds switcﬁ "Aircraft Battery-Airfieﬁ&" N
.d/ check the voltage on the voltmeter, it should not be less than

21 volts; /

e g -

ye/ switch off "Aircraft Battery-Airfield" and then "Radio Set",
"dil Pressure Gauge', "Pump 2', "Pump3" automatic cutout,
_PUMP: If the battery voltage is less than 21 volts when the check is

“made, then the storage batteries must be taken off the air-:

craft and sent to the airfield charging station for another

check and repair.

8Tt

11, During operation, do not use the aircraft storage batteries for .

checking and'adjusting_eiectrical, radio, and instrument equipment.

e e

In case of extreme necessity when there is no airfield power source,’
the storage batteries can be used on the ground, but when this is done
it is necessary to watch the ®ading of the ISA meter carefully and the

capacity of the storage battery befére take-off should not be less than

B e

30 ampere hours on the ISA meter. P 40

12. Batteries, that have reached the guaranteed service period
either for calendar time or number of flight hours indicated in tﬁe log ‘i:
sheet, are Mbtvmb'be ysed
» | 13, Before each take off and after startlng the engine, it is
’ necessary to switch off the generator for not more than one mxnute,

transferring the power supply of the swztched-on units to the storage '

* {. W s e derd L -, . .
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.' batteries for aging and ensuring recharging in fl_ighf.

14, /Daily after completion of flights; it is recommen?ed that the -
~batteries be removed and sent for storage to the airfield charging |
'station irregardless of the air temﬁerature.

15, In case of smoke or a definite odor from under the hatch where
the iSST§-4S batteries are installed, that indicates an internal-cell '
short circuit of the batteries, it is necessary to: |

a/ switch the batteries off;

b/ open the hatch;

v/ Avoid being burned, remove the batteries, and send them to the

.airfield ;;harging statiox_l.

' -”

.- Cell-Cell Check of 155TsS-45 Batteries

‘ . - -To determine the condition of 155TsS-45 storage batteries, it is
| necessary to make a cell-byw=cell check, tbe purpose of which is to
measure the electromotive force of each battery jar and the batteries
-“as a whole, -

Tb‘make a cell-by-cell check, there is a panel with spring contacts
in,ihe battery container cover, which ensures reliable contact with
battery cell terminal,

E A wire harpess is attached to the battery cover and wires lead from
-ea;h'spring contact into the harness checking connector. | P 41
[ ' When installing the batieries on the aircraft, the checking connector
s fastened near the storage battery in a special hatch.

A check of electromotive force of the jars and the battery is dome

. by means of a testing panel. The checking panel consists of a preci-

~ sion class No 1 voltmeter and two disc-type switches, by means of which

- : T : - -37-’&-1.\';»1
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each jar separately and the battery as a whole are cdnnecfed to the
‘voltmet9r'(fig‘ 11).

Check }he condition bf the batferies during pre-flight preparation
of the aircraft in the following order (fig. 12)

1. Open the hatch where the battery checking connectors are located

~ and hook up the check1ng panel to one of the battery connections.

2. Put the panel switch in position "0", "Row 1". With the disc-

typé switch iﬁ_"RoQ I, measure the electromotive force of jar 1 to~

‘jar 8 in sequence.

en

3. Put the switch into position "Row II' and measure the electro- =¥t ™
| ‘ﬁotive force of jars 9 to 15 and in position "I Bat', the electromotive
force of the whole battery. .
. o N 4, The electr.omotive'force of newly charged battery jars or partially
‘d1scharged ones measured after belng recharged should be 1.82+1.86 volts.
The electr0m0t1ve force of battery jars that are partlally dxscharged
and measured prior to recharge should be 1,82+1,86 volts or 1,57+1,60
volts.
NOTE: .The voltmeter graduation value when checking the electro-
motive force of the jars is 0;04 volts, and when checking the
electromotive force of the battery, 0.4 volts.

. 5. Check the second battery in the same way.

: s P
i N SRS, . A

% | 6. In case the battery cells do not conform to No 4, the batteries
cannot be used on the aircraft and are sent for recharging. P 43
-39~
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Storage Battery Heating

Hgating of the storage batteries on the'aircraft is done from a.'
. ground source by means of a hot plate that has an electrical element
with a thermorelay, , | : : : B
The thermorelay is set to open the contacts at IS'degrees,lplus
or minus 2 degrees,/ centigrade and arn appropriate notation has been
made in the relay'§ manufacturing papers. In case the hot plate with
the heating element is replaced, the newly installed thermorelay | :
, .
should be set to open the contacts at a temperature of 15 degrees, plus “' - i
, ;
or minus 2 degrees, centigrade. .
The storage battery heating switch is instaldled in the cockpit on. .
the right panel with the notation "Cround‘Storage Battery Heating".-
There is no hea-ti‘ng of the storage batteries from the aircraft system. ' '

The following must be done to check the electrical circuits for.

heating the storage batteries:

a/ connect the airfield power source;

b/ .switéh on the storage battery heating switch on the right
panel; |
v/ with your'hand, sée how the hot plate is warming up, having ;
removed the storage batteries beforehand, and aftér this turn off
storage battery heating switch,
i = NOTE: The electrical circuits for heating the stofage batteries

¢ operate only when the temperature of the surrounding air

T AN e mepna e e e s e o,

is less than 15 degrees plus or minus 2 degrees centzgrade ‘ 9
and only from an airfield power source.,

o @
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‘ . When the temperature of the surroﬁnding air is more than 15 .degrees, :
plus or/minus 2 degrees, centigrade, the electrical circuits must be |
checked in the following way:

- a/ turn off the s_:orag'e battery heating switch 87K on the right P 44
panel; | '

' b/. disconnec/t the plug from the Storage battery heating cover;

v/ with a wire, close terminals 2-3 of the wire harness connector
for heating the storage battery; |

g/ switch on the storage battery heating switch and check for .

24 volts at terminal No 4;

d/ sthch off the storage battery heating switch and recouple the

- connector. .
“ ISA-_Intggratingr_Meter' (Fig 13 and 14)

;fThg ISA:méter is designed for checking capacity changes in the ;
storage batteries, |
| The pointer on the ISA meter is set to the initial capacitance

' valﬁe of one storage battery. It is always possible to determine visually
on the meter the capacity value of the storage batteries, because it
meters expeﬁded and stored capacity;
When installing newly charged storage batteries, set the ISA
needle to the number of charged ampere hours with the set screw. When
[ . this is done, the meter réading should'correspond exactly to the initial

capécity of the battery. Movement of the meter needle with the set
screw is prohibited prior to replacement of the storage batteries.

.‘ ~ Check the error of meter réadings after every 50 hours during
operation. : B I P 47
P e _ - R
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Check of Disconnection of Storage Batteries When There is Hookup to

Ground Power Source ” P-46

1. Make sure that the voltmeter on the instrument panel gives a
zero reading when there is no current in the aircraft electric system.

2, Switch on the "aircraft battery-airfield" switch on the right
panel. Switch on dPump 2'"" automatic cut out on the left panel and make
a reading of the voltage on the voltmeter. The voltage should not be
less than 24 volts.

3. Switch on "SRD", "Sight Heating", "MRP", "RV-U", "SIV-52,
"Pump 1" automatic cut-out. The electrical equipment listed above should
not be switched on. The airfield power source should be turned off,

4. Connect the ground power supplf source when the storage
bhtterigs have been switched on. The storage batteries should be dis-
connected from the aircraft system, and when this is done the voltmeter
should show a voltagecon the airfield power éource of /28-29 volts/.

5. Disconnect the ground power source.

Connection of Ground Power Source

When the DC ground power source /fig 15/ is connected with the
APA-2M, the following must be done to frevent burning of the aircraft
ShRA-250MLK connector terminals:

1. When connecting the socket, close the connector retainer
[open when disconnecting].

2. Separate the connector only when there is no current in the
connector and before separation the generator and storage battery should

be switched off to the APA-2M.
- 4
¢
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';3l Carefully check for ¢leanliness of the surfaces and for ex- P-48

A et

| truslon/of the ShRA-ZSOMLK socket seats., Do not let scorched and

damaged seats be used When there is evidence of scorch1ng, wash the
places makxng contact with alcohol.
e. Do not remove the scorching from the RPA-2M~two-pin plug with
a §crelg drixer or f/ile, ‘because the pin diameter decreases and this
results in an 1ncrease 1n contact resistance, overheat;ng, and contact

cappzng.

Ac Power Sources _ T

3

D s wees v i wer — -

The ma1n AC power sources on the aircraft with a voltage 115 volts,

‘4pQ.cy91e§ per second, are the two PO-750 A converters and one P0-500A
converter, and with a voltage of 36 [?] volts, 400 cycles per second,

a PT-500Ts converter,
To_ensure 27 volts of direct current and 115 volts, 400 cycles
per_second, of alternating current to the checking and measuring equip-

ﬂf“t ﬁ%fre are plug connectors on the alrcraft wh1ch are located in
Hlr, T K .

DN IR PREE G SRR 1N LT A._M‘ ¢

the upper forward equlpment sectlon between frames No S and 6 on the
1LAe u‘:)ca AQE" \J._;x_ EV PR VIR TR SR e 151 L oears ‘r'_ ot .

right.

l-ouq{

.‘The“plug connectors have the following inscriptions:
-R82 - ?Power Supply of Checking and Measuring Equipment. KIA=27 volts"
Hkl 1*" Nkl 2-"

L

iR86 - "Check‘ 1-3 ki1, PO 750A (IR):
2-3 lk PO-S?OA IZR),
4-3 1k, PO-500A"
IKIA Pover Supply"”
SRR ,5§§-A
‘.:nrnnwm

T - | 50X1-HUM
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Connection of the check and measuring equipment (KIA) power supply
is done Sfhrough the "KIA" panel. Switch on the "KIA" through a spe=
cial small switchboard ‘which is attached to the aircraft. ‘

The following must be done to ensure the checking and measuring P-49
with a power supp'ly:

- 1. Connect "KIA" panel to the DC 27 volt aircraft electrical |

system wiﬁh the R82 plug connector, and to the AC 115 volt 400 cycle-
per-second electrical system witﬁ the R86 plug connector, |

2. Connect the AC airfield power source to the aircraft electri-
cal system.

3. Switch on the ;?Aircraft Battery-Airfield" switch.

4, To get alfernating cﬁrrent in the electridal system, start
the PO-750A (IR) converter, which on the aircrafi_: is hoéked up‘to the '

circuit that ensures, when switched on, the start of any electrical

e

equipment that is fed from this converter,

P0O-750A and P0-500A Converters

Two PO-?SOA converters are installed in the storage battery

. section and one PO-500A converter in the upper radio equipment com=

partment. h

Attention must ‘be paid to the following things when inspecting : ;

the converters after every"so hours of fIight time:

/ - 1. The surface condition of the commutator and contact, which L
should be clean, and there should be no dirt and scorching on the 4 t

commutator segments and contact rings. When doing this, it is

nécessary to distinguish between scorching and the dark colored "polish", ‘ o
| -46- - | | 3

-
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- operation and does not have to be cleaned off.

b

D

_any dirt and scorching,

which forms on the commutator and contact rings, but does not affect

'2. The condition of the brushes, which should be well ground to

. the commutator or to the contact rings, and easy to move in the brush

holders without any sticking. ' ' _ ' P=50

3. Periodically it is necessary to blow off brush dust from the

/
!
Fi

~ converter and measure the length of the brushes. When necessary, clean

and wipe the commutator and contact rings, and clean the spaces between

the bars. The commutator and contact rings should be clean without

4. The brushes are considered to be worn out if the length on the

_ dlrect current side has decreased to 16 mm, and on the alternating
" current szde to 9 mm, If during operation, the output voltage drops
- from tolerance limits or is unstable, then the converter should be
- femoved.and sent for repair. Before installing the converter, press i.

‘the centrifugal switth reset button as far-as it will go to make sure

that the converter is ready for operation.

PT-SOOTs Converter

The PT-500Ts converter serves to convert 27 volt direct current
into 36 volt, 400 cycles per second, three-phase alternating current

and'is designed for supplying the KSI course indicator system, AGD-1

‘attitude indicator, and VRD-2A unit. The PT-500Ts is installed in

- the Iower forward equipméntwsection between frames No 4-5.

' Inspect and check systematically the PT-500Ts converter durzng

'use to ensure normal and reliable operation.

-h'j-
empnTAY 50X1-HU M
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a-

The 50 hour check out on the aircraft elééfriéal goes into:

1/ How secure the converter is fastened, P51

2. How secure the wires and plug connector are connecied;

3. Check:the condition of the commutator, contact rinés; aﬁd ?;
“brush unit, in accordance with the description of the PT-500Ts.

-4, Check the/voltage'and frequency with and without a load.

5 T

When inspecting the commutator and contact rings, it is necesgary
to pay attention to the condition of their contact surfaces, During
normal operation, a shiny film with slight darkening forms on the |
surfaces §f tﬁe commugator and contact rings, but with no trace of
scorching and dirt. When there is dirt (a dull, oily, black film), = ?i
the commutator or contact rings 'should be wiped with a clean.cotton. ;
cloth, dampened in gasoline. B . 5

If the dirt does not come off, then the commutator or contact

R s haniE IR

rings should be cleaned Qi;h No 180-200 fine grained sandpaper. Emeryi
paper is not to be used in this case.
‘ The following must be done when inspecting the brushes: - b
1. Check their éxtérior for faults and make sure that there are
no splits.
2. Measure the length of the brushes. If the brushes have worn .
. down to the minimum length, then they should be replaced with newhones. L
The new brushes should be ‘ground. |
3. The pressure of the springs on brushes.

. 4.  How the brush surfaces touch the commutator segments.,

-48-
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_.;fCheckiggfpf PO-750A and PO-500A Converter Starter Circuits and - P52

Emetgejcy Switching

1. Connect the ground electric power source.

2. Switch on the "Aircraft Battery-Airfield" switth on the

. right panel.

3. Switch on/ the ARK" automatic cut out on the right panel -

and put mode switth on the ARK control panel in the first position-

- the PO-750 (1) should start.

4. Switch on the "Radio Set, Oil Pressure Gauge" automatic

.-¢ut out on the right panel - the PO-750A (1) should start.

_Switch off the "Radio Set, 0il Pressure Gauge' automatic cut out.

5. Switch on the '"Marker, RVU" automatic cut out on the right

" panel - the PO-750A (2) converter should start. Switch off the

"Marker, RVU" automatic cut out.

6. Switch on the "SRD" automatic cut out on the right panel -

_the PO-?SOA (2) converter should start. Switch off the "SRD" auto-

matic cut out,

7. Switch on the ''SIV-52 automatic cut out on the right panel -

~ the PO-S00A converter should start, Switch off the "SIV-52" auto-

matic cut out.

8., Switth on the "Sight, Sight Heating" automatic cut out on

. the rlght panel - the P0-500A converter should start.

9 Switch on the ‘Radio Set, Oil Pressure Gauge" automatic cut
out on the right panel,

10. . Switch on the “Emergency Converter Switch'" on the right panel -

“when this is done the PO-750A (1) converter supplying power to the

49~
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) | | ‘

following sets: RSIU-5G, ARK-10, IS-2M, PT-56M, DIM-8T, should cut =~ . n
off:and/;he P0-750A (2) converter should cﬁt in, Check.the start |
of coﬁverters by ear,
NOTE: The type PO-750A (1) converter is started by switching 1 P=53
;n any of.the e;gctrical equipment supplied by powei from
" this cqnver;er,vexcept the DIM,#T-SéP, and IS-2MS, yhicﬁ,
are powered by switching on any of the electrical equip-

ment on alternating current, - ' b

Check of Electrical Circuits for Starting PT-500Ts : e
a/ Switch on the "AGD" automatic cut out on the flght panel and ?:f

when this is done, the PT-500Ts is put into operation. | |
Switch off the "AGD" automatic cut out. | . . ;7i

b/ | switch on the "KSI' automatic cut out on the right panel, and. - .

- when this is done the PT-500Ts goes into operation; | 5.;: | . %é

Switch off the "KSI" automatic cut out. ‘ ' S . .

Check of Electrical Circuits for Warming Up the PVD and TP-156M

a/ Switch on automatic cut out PVD, timepieces, "Emergency PVD" ;{
~on the instrument phnel. .
b/ With your hand, check warm up of PVD, timepieces, and
TP-156M, and in 1-2 minutes the PVD (DUAS receiver), TP-156M, and ° - ;,
?; : 3 o timepieces should be warnm, | ‘
w0 I NOTE: Keep the automatic cut outs of, .PVD, timepieces, ana - P

"qurgenévaVD" switched on not more than one-two minutes.

,/
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Check of Electrical Cireuits for Heating the Pre'ssurized Helmet P=-54

'a// Switch on "UFO" automatic cut out portable lamp, KKO-3
_heﬁting, SIGN. and AGD.
b/ With your hand, check warming of pressurized helmet'face-
plate, regulating the extentiof warming with the RKO-45 potentiometer .
”  on the left panel./ Set it in.suitable positibn with potentiometer
knob‘depending on £he temperature of the surrounding air,
v/ check‘rapid heating of pressurized helmet, having pushed

“Rapid Presshri’zed Helmet"Heating" button on the left panel,

11 lumination Equipmem;

To make flights at night and when there is poor visibility, and
also to light ﬁp the runway when landing .and taxiing, the following
‘ ‘lighting and signalling equipment has been installed:
| 1.  MPRE-1A landing and taxiing lights.
2. “BANO-aS navigational lights
3. KLSRK-45 cockpit light,
4. Two Ufo lights in ARUFOSh-45 fixture with RUFO rheostat.v
5. .Lénding gear signal lights and others.

6. Tail light in KhS-39 fixture.

Small MPRF-1A Landing and Taxiing Light

; - The small MPRF-1A landing and taxiing light is designed for
A ' lighting the runway when landing and taxiing the aircrafﬁ.
' Two \hghts have been installed on the aircraft - on the left

. * and mght wings, '

i SECRET 50X1-HUM .
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The MPRF-1A light has a high and low beam. The low beam serves to P-S?:‘h_,

light up ;he runway ‘when taxiing the aircraft, and the high beam when
landing the aircraft.
A light is installed on the left wiﬁg, and is set to an angle of
88 degrees. A diagram of the light angle is shown in Fig. 16a. A
light is installed on/ the right wing and is set to an angle of 50 degrees.

A diagram of the light angle is shown in fig. 16b.

Check of MPRF-1A and ANO Eight Circuits

1. Switch on "Lights,'Exterior Landing Gear Signal" automatic cut
-~ out.
2. Put the switch controlling the lights on the upper left electr1-

cal board of the instrument panel in the "Land" position, and when this

is done the MPRF-1A lights on the left and right wings should come on . o

. high beam.,
| 3. Put the switch contrélling the lights in "Retfact" ﬁosition'and
when this is done the lights on the left and right ﬁings should retract
and go out, .
4. Put the switch controlling the lights in the "Taxi" position,
“and when this is done the lijhts on the left and right wings should come
on low beam. |

5. Put the switch controlling the lights in the "Retract" position,

! and when this is done the Pights on the left and right wings should re-

tract and go out.
6. Switch off "Lights, Exterior Landing Gear Signal" automatic cut
out,

7. Check operation of ANO lights: switch on automatic cut out on
-52- s
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:ight panel of rear electrical board with inscription "ANO Landing Gear
' Signal" §nd put the ANO switth on left panel in “Full" "Mediﬁm" and
~ "Low" posxtzons for BANO- 45 navigational lights on the right wing; BANO-45
navigational lights on the left wing and Kh$-39 tail light should burn ' P-S7:
depending on the position of the switch.
When.checking the operation of the BANO lights during pre-flight'
: preparatlon, do not let them get too hot, otherwise the glass will crack
when preczpltatzon or moisture falls on the glass. | l
In this regard, to pretect the' bulbs,- ‘do*nat keep the.three—positién. 2

..

switch on more than 1-1.5 minutes.

Check of ARUFOSh-45 and Portable Lamp
1, Switéh on automatic cut out of "U%A, portable lamp, KKO heating,
and AGD lights" on right panel. ' ‘ o %
2. Check luminescence of USO bulbs in ARUFOSh-45 fixture from RUF0-45 5
rheostat. ' ‘ - ' e
3. Check for voltage at portable lamp piug.
4, Switgh off automatic cut out of "UFO, portable lamp, KKO-3
heating, AGD lights.Wl ;
Check of Landing Gear Control and Signalling Circuits’ é
Check the ladding gear control and signalling circuits when there‘is E
; . no pressure in the hydraulic system. | f
. . 1. Switch on "ANO Landing Gear Signal" automatic cut out on right L?
panel. Put landing gear valve in "Retract" poéition - hydroelectric valve ‘"
should be inoperative (determine this by listening). | j
"~ - Make a similar check, havmg put the valve in the "Lowered" position. .; N

-Ek
.y RES e U S . f
' o | + 50X1-HUM .
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' vwells, 1uto "Retract" position, and three red lzghts indicating ve-

Press on VK of retracted landing gears, located in the wheel P.58

‘rtracted landing gears light up on PPS 2 board When landing gears are
lowered, three green lights indicating lowered landingvgears should
'light up on the PPS-Z Board.
| ,'Cheék éxteiiOr.iighting of main and nose landing gear struts. To
do this, switch on automatic cut out switch for "Lights, Exterior Land-
ing Cear;Lighting" §n the right pénel and check the exterior lighting
'6n'the main and nose struts. The exterior‘lighting lamps will come on
if the‘VK’of "Lowered" position are closed.

. Switch off the automatic cut out switches, b

+

| MU-100AP Electromechanism

‘ ' The MU-100AP electromechanism is designed for controlling the SK
' seat and is installed on the seat, | . : ‘ 5
After every 50 hours of operation the electric motor must be checked.

Attention should be paid to the following when inspecting the electric

/

motor. o ) ' :
| ‘a/ condltlon of commutator surface, which should be clean, with
‘no dirt and scorching on the different commutator segments;
b/ condlglon of brushes, which should be ground to fit snugly to .
‘the commutator, and easy to move in the brush holder;

i | v/ p051t10n of brush springs, which should be located in p1n slit

"

and fit wlthout jamming into brush slots, by pressing approximately in - i

" the center, . S =55- , ' ‘

: o m 50X1-HUM .
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Check of Electrical Circuits of SK Seat- ' ' ’9
| 1. Switch on "Seat" automatic cut out on right panel. |
2. /;ut seat controlling switch on left panel in "down" position;
. when this is done the MU-100AP electromechanism on the seat will go into
operation and the seat begins to move down until the VK-2-141 terminal
SWltch d1sengages (on right seat track), and after this the MU 100AP -electro-
mechanism should dxséonnect.
3. Put the seat controlling switch in the "Up" position; when.this
~ is done, the MU-100AP electromechanism switches on and the movable
' part of the seat begins to move up until the VK-2-141 terminal switch -
~ disengages (on right seat track), and aftér this the MU-100AP electro- ;
mechanism disconnects. |

4. Put the seat controlling switch in the neutral position and

switch off the "Seat" automatic cut out. ' . ‘

A -

MGP-700 and MGP-500 Electric Motors

The MGP-500 electric motor serves to put into operation the pump of

; : tank group I, installed in area of frame No il.

The MGP-700 electric motor serves to put into operation the pump j
of tank group II, installﬁévin frame No 18, j

The MGP-700 electric serves to put into operation the pump of tank
group III, installed between frames Noj21-22.

The F-37VT power supply filters are switched on to decrease radio

. interference in power circuits of MGP-700 and MGP-500 electric motors. s

!

The follow1ng must be done when operatxng the MGP-500 and MGP 700 P-60

| 50X1-HUM
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~dirt falling into them,

. to the pump electric motors and the condition of the commutator and

brushes after every 50 hours of flight time.

| 1. Check for good ventilation in electric motor cavity.
‘2. Do not start the units without fluid in hydraulic cavity to : Ei
avoid brdﬁkdown. | |
3. Make sure that the electric motor does not idle more than 15
ﬁinutes, ‘ g l'
| 4. The dréin and ventilation ducts, and also plug connector

/ A
should be protected against gasoline, kerosene, and other fluids, and

Lo
oL

During operation, check how well the electric wiring is connected y

_Dd!not let fuel get into the electrical part of the motors.
When using the filters, make sure that the filter housing covers

are clésed tightly and that no dirt, water, or oil has fallen into the

‘housinng This worsens insulation and results in short circuiting. = . *

* Check on condition of bonding of filters. When defects are detected, the

filter should be removed and replaced with another.

Check of Fuel System Electrical Circuits

1. Switch on "Pump 1" automatic cut out switch on left panel - 422A

'pump‘of tank group I should‘oﬁerate. When there is no pressure in the

systeﬁ, "Pump 1" light on the instrument panel should come on. Switch

off "Pump 1" automatic cut out.

-2, Switch on automatic cut out for "EDM Hydraulic Signal for Wing P61 j

N

Supply Tanks"'bn the left panel - "Supply Tanks" lamp on T-6 reglster

should come on, 57

emrnm 50X1-HUM o
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3. Switch on "Pump 2" automatic cut out on left panel - pump
495A of sypply tank group should operate, and when a pfessure of more
than 0.3 kgp/'square cm is achieved, lamp on register T-=6 should -go

out. Switch on "Pump 2" automatic cut out and automatic cut out for .

"EDM Hydraulic Signal for Wing Supply Tanks". o | s

4. Switch on "gump 3" automatic cut out.on left panel - pump P
495A pump of tank group III should operate. When there is no pressure
in the system "?ump 3" lamp on instrument panel should come on. Swifch :
off "Pump 3" automatic cut out. | . - [
| 5. Switch on automatic cut out for "Emergency Jettison of RS, © - ;:
Tank, APU, Emergency Start of SS", press on VK in pylon - "Tank Suspension

Unit" should come on, Switch off automatic cut outs.

© wmer e e -
R vy
. H -
- Nl

Check on Operation of T-6 and T-4 Register Control Button . .l

Switch on automatic cut out switch for "T-4 and T-6 Control, Re- ‘_‘ =
maining Fuel, Trim Tab Effect Signal" on right panel, . o

Press control button on T-6 and T-4 - all lamps should come on,
Button should move without jamming., Check operation of '"Day-Night"
blind. Switch off automatic cut out switch for "T-4 and T-6 Control,
'Remaining Fuel, and Trim Tab Effect Signal', "Aircraft Battery-Air-
fiel&" switch, and disconnect ground power supply source.

NOTE: In case of irregularities in electrical ciicuits, make sure

there is no voltage in the terminals leading to electrical equipment and

~ . - that the fuses are all right, and then make a wire check along the | E,_
principal feeder circuits for the aircraft.. After locating and correct- T
ing the deféct, make sure that everything is all right by a second check, ‘ ‘
o 58- _ -

. o 7
/ ' ‘
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" Flap Control Mochanism

o The’MZ -1 two-button flap control mechanlsm is designed for con-

“troll1ng the flaps and is installed in the left panel,

‘Raising and lowering the flaps is done by pressing on the appropri-
ate button (fig, 17). |

The Mz- l'mechanism does not have a signal light. Pos1t10n of

'the flaps is checked on the PPS 2 flight and landlng signalling devxce.

'_MP-IOOM'Electromechanzsm

The MP-IOOM electromechan1sm is used on the aircraft for controllcng .

- the. "trzm tab effect" mechanism and the ARU-3V actuating mechanism,

The MP-100M electromechanism for controlling the "trim tab effect"-
mechanism is installed between frames No 3i-32 above in the fairing fin.
The MP-IOOM electromechanism for controllzng the APU-3V actuating

mechan1sm is 1nstalled between frames No 28-29 above along the axis

of symmctry.v

The following must be checked during operation of the MP-100M electro-

mechanism:

~

1, Reliability.bf contact in all places where wires with current

are connected.

2.‘ Ccndition of brushes.

"The brushes should be instailed'correctly and tight ggainst the
commucctor surfcce. In case of dirt on the brush surface, they must
be agazn ground to fit the commusator, If the brushes are broken or
worn out, hhey must be reblaced. The brushes are considered worn out,
if the lenéch is less than 6.§.mm.» Grind the brushes'according to
MP-;OOM specificeciohs.. - 259- | | |
| emerm ~ 50X1-HUM
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During scheduled maintenance operations, blow out the mechanism's

- electric motor with clean dry air to remove brush dust. When it is

being bl&@n out, the brushes should be taken out of the brush holders.

 The brush springs should be without wear and corrosion. -

Electromagnetic Valves - - S | | P-64

'v ‘The electiomagnetic valves (GA-140, GA-142/1, GA-184, GA-164M/1,

GA-ISOB, 695000/M) are désigned for remote control of the hydraulic'de- '

vices and pneumatic valve,

The following must be taken into account when using the valve:

1. Electromagnetic yalves thaf do not work should be removed and
sent to. fhe. prodﬁciné plant,

2. Dismantling the valves under airfield conditions is strict'ly

forbidden,

3. 'N,o'provisi'on is made for scheduled maintenance work on the valves.

) .61-
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e CHAPTER III ' [P 65]

OPERATION OF THE ELECTRICAL CIRCUIT AND ITS CHARACTERISTICS |

l. General Information

All sircraft eqdipment, linked with the aircraft elasctiical circuit ,'
' ’
is brcken down into groups depending on its function.

Each group has been given a letber designation.

A table with the letters of the groups are given below. ' L.
- s e e e e e e e e e e e e e e 2 e e e e e e e o -
Letter Name of Equipment Comprising Group
E ' Power supply unit, power sources -
Yo Ignition units _ | .
M Electromechanisms and engine starter units
K Checking Instruments ,
S ' Signalling, Lighting -
N o Navigation Equipment
R Radio qu;ipme‘nt
F Camera System
?‘I Armament
.B Tenks:= .
/ T Instrument Heating Units

1 eeeccasecscossameas Lol R T R e vy — L e e b P ——— =0 o0 om ou e
All the instruments and units comprising one group have their own numbepr

within this group. Wires of the electrical circuit have designation strips

indicaetings .
-62- '
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a/ number of terminal it leads off of;

b/ position or plug connector the wire goes to;

v/ number of uhit in group to which the wire is connectsd;

g/ | equipment group letter designation; | (P 66]

| d/ wire (contact) number of unit, to which this wire is connected

~(plug connector, block, instrument, or other equipment).

2. Shielding of Wires
The electrical circuit of units causing interference has been shislded

to decrease electrical interference in the' opseration of radio equipment. A

- poorly-shiedded circuit causes more radio receiver interference than a non-

‘'shielding one; because of the additional variable contacts in the shielding system.

During operation, the condition «f the sX¥X shielded conductors should

be watched so that no damage is done to the braid and thet it does not become

‘dirty. Good electrical ground Of the shield with the aircraft frame is

~absolutely necessary for the shielded conductors. The shields should be

electrically rupture-proof. Make sure that the gréund clamps are tight when

~ doing scheduled maintenance work.

3. Protec tive Equipment

Type SP fuses are u'sedlto protect the electrical circuit and alternating
current sources when there is a short circuit. Type AZS and AZR automatic
circult protectors and Type IP and SP inertis fuses are used to protect the

electrical wiring in the direct current circult from overloads and short

eircuits. | «63=
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Tk;e following mst 1 'be done when ‘meing the AZS and AZR:: | s *
. DO/not let the contact clamps become loose during installation and

dismantling.

2 Keep molsture and dust from falling on the AZS and AZR. [ 671

3. Do not let too mich force be exerted on knobs of AZS and AZR, and be

i oam e i e

-

careml of sharp 'blows./
).;.. At low j;empe;‘atures s the start of movement of the knob should be
smeoth, wi‘_bl'l.out' Jerks, and further switching Ehould be efficienf and fast.

5. Opening and repair of the AZS and AZR during operation is a.bsolutely

T re e e e e Came et

forbidden. Uncovered AZR a.nd AZS should not be installed on the alreraft.
_ ‘6. In case of automatic switch-off of the AZS or AZR, do not switch on ' ‘
without determining the cause of the switch-off. : X

%. Control Equipment ' .; :
Both direct swltching equipment (switches, buttons , etc.) and remote -
switching equipment (relays » contactors, relay boxes) have been used on,the‘

alrcraft for controlling the electrical equipment. .

The switching equipnent is concentrated mainly on electric panels, and

- ry—

relay and contactor boxes.

A diagram indicating the location of the relay, contactor, and fuse boxes
and electric panels is shown in :t‘ig 18.

re

-61‘- | . | ] ) . | | ;
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The following is necessary during operation: (P 67]
~ (cont)
l. Do not let the contact clamps become loose when dismantling and
ne.

" and installing the switches. o ’

2. Keep moisture and dust off the switches and buttons.

3. :D,o not let too much force be exerted on the switches and buttons.

h.‘ At low temperatures, ‘the start of movem_eﬁt of switches shoulé be
smooth ‘and not Jjerky and further movement should be fast. _

5. Obeping end repairing the switches and buttons are .absolutely (Pr70]
fc;rbiddon._ Opened switches and buttons should not be installed on the aircraft.

6. The 87-K switch and 88-K switch do not have special instantaneous

action mechanisms, and thus they should be . switched with rapid motions.

7. Make sure the adjusting screws are tight and the wires leading to the
terminal switches are secure in the clamps.
8. Make sure the microswitches and terminal switches are clean.. .

Dd'noﬁ, let them get dirty and do not let moisture seep into the mechanism.

'The stem can seal up if the microswitbhes become dirty.

9. Periodically inspect the carbolite case of the microswitches.
10. Check for ease and smoothness of movement of the microswitches.
E '

11. When inaccuracy and wear of the microswitches -and terminagl;

switches is detected, remove them from the aircraft and check them.

-65-
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Figs 18 - Diagram Indicating Location of Relay, Contactor, and Fuse [P 69}

-Forward electrlc panel of right cockp:.t console. ' o . .-"‘

o :Relay and fuse Box in lower section, near ' frame No 9
.'Cont_actor box.
o _..Sltlart‘er oontaotor box

' v'_lO. Contactor umt.

lb. Relay and fuse box near frame No 1l.
15,
. _16‘."_Relay"bbic'“between«frames No 15-16A,

e

,‘.,\
' 'Boxes and Electric Panols.

Box for relays and fuses of PT-500Ts.

- Relay box near frame No 6 and behind the instrument panel.,

Starter contactor. and resistance box between frame No TA-8.

Rear electrlc panel of right console.

Relay and ‘fuse box in pover unit

Relay box between frames No -15-16.
Relay box in tail section of fuselage.

Electric panel of left console

e e g e

o r——————

Ralay box between_frames No 11 and 12.

o e e

o

T —
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for automatic control of engine starting.

: voltage drop for two pairs of contacts is more than 240" milllvolts, then the

~contactor should ‘be removed and, ,replaced-. Do not let liquid fall on the

is fastened to the fuselage.

- The main switching and dlstrlbutor devices on the aircraft are the power units

(£ig: 19 and 20) and panels, located on the starboard and port sides of the -

Types KM and KP contactors and types TKE and TKD (contactor) relays

are used on the aircraft for remote switching. An AVe7=lli=5 automatic

timing device and KPR-15A starting:relay box are used in addition to these

- - v om o g e s
N LAY STV

A KAF-13D relay box ~ 3 series - is used for cont.rolling engine operation.
During operatlon of the contactors, carbon can form on the contacts, fop.t[P Tl]"
it shogld' not be remov'ed by cleaning or filing. Their contact resistance |
is an indicator 'of the work capacity of the contactors. e L,
The contact resn.stance should be such.that with rated current the voltage

drop should not exceed 21;0 mill:.volts for two.pairs of contacts. If the .

contactor.

During operation,it is necessary periodically to-inspect how well the

electric wiring is fastened to the contactor and how well the contactor

Distribution of Electric Power on Aircraft

Distribution of electric power on the aircraft from the power sources .
to' the 'electrical equipment - is made . to . take account of simultaneous .

supply of electric power from the starter generator to the electrlcal equipment.

. .%
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. Figure 20. Port Pover Unit _ 1 : ‘
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Fig. 21. Distribution of Power to Electrical Equipment '
A, MPRF-1A Landing and Taxiing Lights (Pos; L3S and LLS)
B. PT-500Ts Converter (Pos. 2M) P
C." Electrohydraulic Valves (PQS. 82M and 27M) for Sﬁi&cﬂingfpn;Ailpron
_ Servo-Notor of “Sérvo-Motor and Main Systems ‘
D.‘ Electrohydraulic Valve (Pos. 81M) for Switching-off Stabilizep Serﬁo-
Motor . B v‘_ }
E. MP-100M Electromechanism of Loading Mechanism, Lamp (Pos. 59M), T-4
Register . co | . ]4
F. Conta?tor (Pos. 70Mj for Switching-on' NP-27 Pumping Station - j.
G. NP-27T Pumping Station (Pos. 7.9M) . ‘
H. PO-750A Converter (Pos. 2R)
I. ' PO-750A Converter (Pos. 1R)
Jo  L95A Pump (Pos. 8M) of 2nd Fuel Tank Group
‘Ko L22A Pump (Pos. 1€M) of lst Fuel Tank Group
L. | L9s5a PUmél(Pos. 11M) of 3rd Fuel Tank Group
i M. KVS-1 Signal Output Box (Pos; 151M)
N. PO-500A Converter (Pos. 15R)-

~ Os  K2-7L47 Recorder .5A.

i - P. Parabrake S5A e
: Q. " RUD Clutch Cone 104
R.  Cockpit Heater 5A . |
S. UFB [Illegible] Lamp [Illegible] AGA-5 S -

!
Ts  UPA Landing Gears [Illegiblé] 5a | I . b
-72- : B
s 50X1-HUM
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®

U,
Ve
We
X.

Z.

BB

- ce.
o .
| - EEs
FF.

II.

co.

CBA,

Disconnection of Booster System SA [?]
Landing Brakes 3M ~ L

v ANO 5A Landing Gear Signalling

TaTb (?) central laps

ARK 154

[Illegible]

[Illegible]

[Illegible] =

[Illegible]

[Illegible]

(I1legible]

MU-100AP Electric Motor for Moving Seat

DZ-57 Locks (Pos. llB: Lo5), K-13 Missiles, [type designation illegible] -
Pylon \

" ARU-38 Automatic Series 2 (Pos. [Illegible]), Control Assembly (Pos. 62M)

Control Assembly (Pos. 62M), ARU-38 Series 2
Relays (Pos, 26P, 28P, 37B, L1P, L5)
Lamps (Pos. [Illegible])

- ARK-10 Automatic Radio Compass Control Panel
' T-6, T-4 Registers

Navigation Lights (Pos. 19S, 20S, 21S), Landing Gear Exterior Signalling
Lights (Pos. 125, 13S, 1LS), PPS-2 (Pos., 11S), Lamp (Pos, 105)
Electrohydraulic Switches (Pos.. 22M, 32M) for Controlling Landing Brakes

. ~13-
: SECREL | -~ 50X1-HUM
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PP,

x.

SS.

TT.

22,
AR,
BBB.
cce.
DDD.

~——

EEE.

FFF.

~

| :
Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030900040001-4 -

Relays (Pos. BhM,. 8oM), ‘Signalling Lamps (Pos. L3K, th); Relay (Pos. L5K)

l‘Electrohydradlic/ Valves for Putting Landing Gears and Flaps Down

(Pos. 36M, LLM)

Pressurized Helmet Heating Element (Pos, .378, L;OS), ARUFOSh=L5
Cockpit Air Temperature Regulator (Pos. 37), Relay Assembly (Pos. lh?),
Electric Air Distibutor (Pos. 4T)
Relays (Pos. 126M, 127M, 128M), GA-185 (Pos. 72M, 73M), GA-18L (Pos. 121M,
1L40M), EMO-2/2 (Pos. 75M), Mach-Meter (Pos. 66M and 121M) )
Electrohydraulic Valves (Pos. 130M, 132M) for Putting Out Parabreke ‘
K2-T17A Barospeedograph (Pos. 39K), K2-717A Filtez;', (Pos. 38K).
AFR 10A
SS Start 10A

SS Incandescence 10A
FKP 5A .
Cannon 10A | |
SS Heating 20A
RS 104
SNV-52 S
SRD 5A

Sight Heating 204

Sight 10A

Lights 254 o ” . o
- . “The

SECRET

50X1-HUM

o a—

———— -

.
T r vy ey
.

. e—n——

PR il e

apr— a e -



Declassmed |n Part Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030900040001-4
. 50X1-HUM

- II1.°sR0 104
o 5JJ47'T[::it‘iié'gib1e]
KRR S/
| LLL. KST oM
M0, AGD SA-
mm [Tllegible]
000, RVU IRP 5A
| PPPs Tlmepiece Heating Element (Pos. [Illeglble]) » DUPS Heating Element
) (Pos. [Illegible])
‘ | - QQQ. {Illegible] |
| RRR.'TR 156 Heating Elemont (Pos. 107)
sss [Illegible]
L TID, TKE-S5PD (Pos. (Tilegitle]) ..
UUU-TKE-SéPD Relay‘ (fos 32R) for [Illegible] Switching of Power to IS,
. ARK, pr, DIM, Radio
WV. AGD-l Units™ - (Pos. 3N and 2LN), Relay (Pos. 19N)
WWW XSI Direction System Units (Pos. 25M, 18M, 9, 7M), Relay (Pos. 10M)

) "..._--»-ﬁx-‘.._;gg;ay (Pos. 2TR) for Switching On RVU-IRP, MRP-S6P Marker Beacon Radio
R : mr Rélay for Switching On RSIU-5 (Pos. 8R) Coomunications Radio, RS8 Unit
T - (Pos. 108), and UM Amplni‘ler [Illegible] RSIU Radio
o _'zzz. Filter from SRO

LT . ,  eppomn
- L 50X1-HUM

‘ SRR \
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C )
/
AB. MPRF-1A Landing and Taxiing Lights (Pos. ws and bhs), Relay (Pos.
138, L48S and 498)
" ACe ASP-5D Unit No 1 (Pos. 12P), {Illegible] Button (Pos. 8P), Potentiometer .
| (Pos. 15P), ASP/-SND Unit No 7 (Pos. 16P)
AD. F-1LA Filter (Pos. LP), Unit No 1 (Pos. 12P), Potentiometer (Pos. 15P)
AE. SRD Relay Switch (Pos. 8R), SRD Power Unit

AF. Relay (Pos. L6R).for Starting Converter (Pos. 15R) and Supplying llS .
-~ Voltage to SIV (Pos. LLP) Power Unit

~——
. R e e .

AG. Signalling Lamps (Bos. 12B, 13B), PUS-36 (Pos 16B and 17V), Rockets - "

AH. K-13 Missile Heating Elements

' . . [
AI. Cannon Electric Trigger (Pos. 27P), Cannon Ready Lamp (Pos. 37P), .

A

Electrohydraulic Valve (Pos. LOP), Relay (Pos. 38P)

AK. Filament Circuits of K=-13 Missile and EPU<13 in the APU-13 Launch

ey

- ~ Mechanisn

AL. K~-13 Missile Launch Circuits

»
e r T L e e e e e —

AM, Aerisl Camera (Pos. 1F and 2F)

e e e oo = e

AN, 685000/A Electrohydraulic Valves (Pos. 62M, 6T), Fire Extinguisher
Cylinders (Pos. 23K)

AO. Signal Transmitters (Pos. 1K, 15K), 22DM-250 (Pos. 11K)

AP. KM-50D Contactor (Pos. 12M), Signal Lamp (Pos. 6K)

.A.Q. KM=-50D Contactor (Pos. 17M), Signal (Pos, LK)

AR. Electrohydraulic Valves (Pos. 23M, 92M, 22M) for Release of Landing Gear

e
L e v g e e e e e e e
Vo -
U4y

Wheel: Brakea, Relays (Pos. 83M, 13LM) o _ ‘:*
=76 . ' :
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Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030900040001 4 i




Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T093ﬂ6lAlQ3CI)V9IOOO4OOO1-4

AS,:

AT.
AU,

AW »

" AX.

AY,

AZ [

.....

—

re

' |
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KAF-13D Hydraulic Retarder Limit Switch (Pos. 97M), Carburetors

(Pos. 56), xvs71 (Pos. 151M), GA=-164 (Pos. 153M)
BUP-53 (Pos. 6N), Generator Switch Lamp of T-6 Register (Pos. h?S),'..l’gglay
~ (Pos. 17E and 358), KLSRK-L5 (Pos. 1S) |

KPR=-154 (Pos. LM), AV7-LL-5 (Pos. 1M), GSR-ST-12000VT [Generator)

#Sh" Winding and Other Starter Units
KM-50D Contactor (Pos. &M)

3V Relay, R, R:'_3 s 3 Boxes (Pos; hM),. Valve (Pos. 63M)

[Tllegible] S5A

[T1legible] S5A

Pump 1 5A
Pump 3 SA:
Automatic Wheel Brake Release 10A

[I1legible] 10A

[Illegible]
Starter Units 75A {?]
Pump 2 SA
N e L N N A Ay

Starter [Illegible] 10A
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, cocl;’pit. Diqtri'wtioﬁ of direct current to the 'electricalt equirment id made
through the power unit busbar, which is connected to the starter genera.tor“
and’ etorage batteriess. ' . | o ' )

. To ensure its longer life, the airdraft electrical equipnent is connected

to source and. load’ busbars No 1, 2, 3 (fig. 21).

'I'o facilitate'installatitm and dismantling of certain units and wire [P Th]
bundles on aircraft, types ShR and ShRG plug connectors and also other types
of connectors have been installed.

All aircraft electrical connectors should be trell connected, and the
sleeve nuts should 'be'tight'ened as much as possi"bie and lockeq.. '

A dlagrem indicating the location of electrical connectors is shown in
fig. 22. " - | | | ®

If there is a break of the conductors in the low temperature zone near

& soldered :]oint, solder only with POS-h-O solder with flux (aleohol-rosin
mixture); aftér soldering carefully remove ez;cess solder and flux. :

Solder with PSR-2.5 solder in a high temperature zone.

Negative wires are comnected with the alrcraft frame with tips. To guard
against corrosion and also to show where the negative tips are fastened, the
Places are painted with red-colored A-8TF enaxhel.

, C,onnection' of the nega.tive wires ‘1s made in the form of negative panels,
where a whole number of negative wires from units loca.ted. in proximity to

each other come together, and in the form of sepa.rate points on the aircraft
fuselage.

"

-78-
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Fig. 22. Diagram Showing Location of Electrical Connectors. .

N e -

Table No 1
Connector Numbers / Location of Connéctors : No
1, 2, 3, 4, 5, 24 | Pressurized Connectors on Frames . _ | 1
6, 7, 8, 9 . Pressurized Connectors on Left 2
[Two Word Illegible] ' | : , L :
- 11, 12, 13, lh Pressurized Connectors on Frame 11 | 3 ;
16, 17, 18, 19 - Pressurized Connectors on Right L :
[(Two Words Illegibla] 5, ;
21, 22, 23 Pressurized Connectors on Cockpit Floor : 5 ‘
| 26, 28, 29, 30, . Connectors on Instrument Panel | .6 }
31, 32 '
1, 42, L3, W Connectors of Forward Port Console Panel . 7
L6, k7, L9, 50, 51  Connectors of Rear Port Concole Panel 8
' 56, 57, 58, 59, 60 - Connectors behind Pilot's Seat 9 |
61, 62, 63 Connectors of Rear Sterboard Console Panel - 10
71, 72, 13, 74, 75  Connectors of Forward Starboard Console Pahel ll-

Table No 1 (Continued) | t

!_,. ?":_ A<_

/" 68, 69, 70, 76, 77, ~ Connectors in Forward Compartment between 12
: 82 | Frames'1-6
78, 79, 81, 83, 84, Connectors under Cockpit Floor between Frames 13
85, 87, 88, 89 - T=11
91, 92, 93, 95, 98 Connecfor;s ‘be'tween Frames 12-1}, Upper Part of 1 ‘
- Fusélage -80-
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;. 90, 102 » 103, 120 . Connectors between Frames 11;28 » Lower Part of 15
/ Fuselage
106,- 107 , " -Connectors on Port Side of Fuselage between 16
| Frames 12-13 |
11, 112, 113, 114 Connectors on Starboard Side of Fuselage 17
| | | ' * between Frames 12-16 -
b 116, 117,. 118,.-119 - .Pin-Type Connectors on Fuselage along Frame | 18
| . g
. 126 B | Connectors on Fuselage Tail Section 19
, 131, 132 ' Pin-Type Connectors of Port Wing with 20
_ ' Fuselage |
136,' 137, 138, 140, Port Wing Copinectors ( h 21
U1, 1k |
151, 152, 154 Pin-Type Connectors of Starboard Wing with 22
B Fﬁsélage
| 150,I,15'6, 157, °  Starboard Wing Connectors 23
161, 162, 163
f . Table ﬁo 2
| . Cvonneétpr__Nﬁmbers Type T | . ... Connector Numbers - Type
2, 5 . ShRGLSPK26NSh2 85, ihl, 161 ShR55PK30NGL
. -3, h | . ShRGLBPK20NSh1 118, 32 . ShR20PK2NG6
a SHRG32PKBNShY 126 ShR20P5NSh7
g - - ~8L- 50X1-HUM
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/ .
58 S ShR20[ Three Letters]
| Tllegible]sh8 140, 150
%, 8L, 80, 95 ©  SHRPKLNG
6 - ShR20PKLNSh8 131, 151
77 | ShR20PK3NSh7 U2, 162
87 | SHR20PKSNSh10 Lo

Table No 2 (Continued)

76, 88, 110, 136  ShR-2 29, 30, L7, 56,
187, 165 | 57, b, 132
63, 13, 93 ShR-3 %0, 103
L1, 50, 51, 60 ShR=l 112
| 61, 71, 78, 80, .
81, 83, 102, 138 o
27, L6, 19, 89, 96, ShR-T 107
111, 119, 137, 15k,
186 '
/ ; 19, 6, 72 sm 106
28,32, L2, L3,  ShR-13 13, 19
Lk, 75, 91, 92, ' 6, 9, 18
113, 11k, 16, o
__‘1'17, 152 -82-

-
QRORRT
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, mmhmhclel

2RM1)BIMLSh181

 + ShRLBPK20NSh

ShR32PK10NG1

ke

ShR26PK[ Two or Three

Numbers or i.ett_ers

Illegible]9
ShR-23
ShR=LS
ShR=13S .

ShR-19S

ShR-23S
ShRG-L

ShRG-9

L
. a

-

¥

50X1-HUM
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WNLN L 1INV

-

/
26, 62, 70 ShR-19 11, 16, 17, 23 ShRG-13
1 - ShRG=T7 1, 7, 8, 12, 21, 22 ShRG-23
}/ |
i

P

- 50X1-HUM
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Fig. 23 Dzagram Showing Connection of Negative Temmals

Position Type Designation of -
 ; Numbers j/Negative Connections Quantity

I. FUSELAGE NOSE SECTION
1 PO-500 1502 1

‘Transf 23E1l, KV-22, KV- h3,
bk, sh 17, KV-45 TP-lSo 1@’1‘1,
clutch cone,valve 72ML "ARK"
'~ Baffle valve 121M1, De-icer
6T1, "RVU" 3904, :Radio set
lORh Radio set 1OR3, gun-
sight 5A2k, RVU 39RL, olutch
cone valve 128M1 - 27

2 9Tl PVD preheater, Tést and
_ ‘checking coupling 1158; SRO
. radio set filter, GA-2 8Nk,
" PU-3, 25N4 AGD 2iM1, PO- 500
15R8, PT-500ts, 2N4, 3K-1k0 M1,
18 ML short relay, "BR L 50M19"

3. ' PO-T50A 1R3 short relay FRL 9

‘. Storage battery heater 1371,
. .. . FID1 Inertial Tramsmitter
Contactor 2731, starter
contactor 3831, PO 7504
1R1, PO 750 A 2R1, PO T50 A
2R3 : .

Vo ~ Shis b131 | 1

'5 "~ comtactor 443k,
: : airfield power source 1331 2

6 . ° seat 45Mi, PPS-11S1, Lamp
. 2761, klsrk 1S1, Filter
- - ASP LLl, Responder 1IR1,
. Relay 86MI, ARK-15R1l, volt-
[ , . meter 1631, storage battery
! - switeh 1431 receptable 3651,
: - signal unit SUR5, responder
11R2; ARU 62M3, SIV LLiLl,
VM43L1l, AGD-3N1, Panel 20
30Ye2 -
" VK-53R6 12N2

. ". - | ' -85-

SECRET

Zone

frame

No & -

frames

k-5

frames

7-8

frames

8-9

frames

9-10

Frames
9-10

Placc.of
Attachment

to Engine Duct
- Lining

to
Engine Duct Lining

to
EngineiDuct Liming

to
upper part of :
storage battery bay:

Engine Duct Lining

to
panel beneath
canopy

50X1-HUM
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7 Relay 1831, relay 2065,

DV-250 17K3, angle o o o
ad justment,k 397, electronie frames. to
amplifier 24K5 : 5 10-11  Engire duct linirg
7 . (port side)
8 ARUFOSh 37S1, RSIU, electro-
magnet 15ML, clock VT1,
regulator 1952, TRT8k 375, . -
Junction box TN, port ARUFOSh i to
40S1, lamp 16Kl, helmet heater . Frame upper (port side)
1971, relay/~ll6MQ 1 11 of frame No 1l ;
9 Contactor 17Ml, stabilizatiom - i
. transformer 732 thyratron to
interruptor 20K6 : frame  upper (starboard
relay 36E5 DMR 2E1 4 5 12 gide) of frame :
) ' No 12) :
LA ;
- : o frame to )
- 0 ~ Overload mechanism 3561 1 12 - port side of i
: - ' - backfairing !
, _ frames L
11 ~ Pump 16M . 1, 12413 to !
. : : ' Engine Duct lining I ,
12 Filter K2-717A 38Kl relay - : .
BUML KVS 151M9, SD1? of ' |
tank S5K2, Mike switch 133Mh, o
electric valve 63M2 lock 561 ;
electric starter 27L3, KAF C ' ;
9TML, DOS 152M3, electrical _ To .'
valve 4OLl, fire extinguisher engine duct lining ,
tank 23K1, relay 29Ml0 B : frames and to wall of ;
AZLA60L 13 16A-16  comtainer(Starboard’
_ _ _ - | |
, , ' » , frame +to wall of frame {
13 - Pump 8M2 1 16 No 16 (port side) |
» frames -
pL kerosene gage 1LK1L 1 . 16-17 to upper panel
15 Starter pump 2Ml, valve
/i L 27M1, valve LUMl, valve
. 36M1, valve 32Ml, engine -
) 32Ye2, valve 82M1, valve !
+ 122M1, transmitter 12K3, : -
engine 1llYel, valve 52Ml, - - ' to wall of frame
air distributor UT2 SD 3gr frames No 20. (lower
of tanks 3Kl 13 20 right)
' o ’ ' frames  to wall of .
PR Pump 11M 6. 1 21-22  container
‘ ‘ epoDRM ' 50X1-HUM
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. . 4 : . : frames

21 - Gemerator 193 . 1 25-26
- / : : S frames
22 ° ARU 73Ml, MRP-59R2 2 25-26

II. FUSELAGE TAIL SECTION

23 . Pressure relay b6K1,

to lower fuselage
skin

' to fuselage skin

pressure’ relay 60ML = frames to backfiring i
loading mechanism 58M2 3 30-31A° skin i
2k pncumatic electric ' frame ' 3
. valve 132 M1 1l 31 to suselage stringe:
N ‘ : frame  to wall of frame
25 * Ignition coil 33Ye2 1l 31 31 port side ;
o . . {
25 . Pump statiom 79ML, hydraulic |
electric valve 81Ml, relay , _ :
.. box 85Ml, nydraulic electric frames to backfiring
' 7 . wvalve 153ML L 32-32A4  skin :
S .  10th spar to wall of 10th .
27 . . M>-1kM1 - 1 of tailfin spar of tailfin |
‘ tail at‘fairing line
28 tail ANO 20S1 1 fin of tail
IITI. . PORT AND STARBOARD WING SECTIONS
' : ' : stars
17 ~ AFPIF2, Imertial transmitter =~ board to walliof
25ML, light 43s1 .3 wing Rib No 3
- section
18 ‘pylon.8690, lock 4158, starboard
, pylon 859, PUS 17621 ' L wing to forward
I : . section stringerrd
I | ‘
' 19 Flaps 43M2,. receptable L4551
‘ inertial transmitter 23M1, port wing To Rib No 1
light Lusl ’ Ch section stringer
. 20 . Lock 4068, pylen 11530 port wing to forward
' : PUS 16521, pylon 1159 67 L section stringer
o % ) 50X1 HUM
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A diagram indicating comnections of negative wires to airdraft fuse~ - ‘
lage is glven in fij. 23,

L R T e T S ]

_During ogeratioq,’it is necessary systematically. to qheck the reliabil-
it_y of the flange and connection of current source and consumer equipment -

negative wires to the aircraft fuselage.

-

In case they have loosened, clean the contact surfaces, tightem them

.4..“,_'..,.‘.‘-.
-~ v, T ¥

-
-

' / | .
up and again paint them with A-6TF enamel.

TR
v\

Make sure there is & space between the wire harnesses and kerosene or [P T
hydraulic lines; it should not be less then 30 millimeters. In those places, -
where it is impc;ssi'ble to have a space of 30 millimeters, the wire harnesses
and kerosene and hydraulic lines must be protected with artificial leather b
or two layers ‘of insulating tape. ‘ -‘

'Ihe wire harness protectors should be checked .(especially when they are . -

moved near sharp. edges of alrcraft)
If protectars are damaged they should be repaired and the cause of the
damage eliminated. _
~ Check that.there"is! no wéikht on the wire harnesses in places where

vcdn_dnctors. are soldered and in places ithere wires comnect to electrical unit
terminals and negative terminals. o | 2

Do not leave extraneous items in places where electrical and radio
equipment units and their wire ha.rneases are locéted.

. The mmoval of dust and dirt by compressed air from aircraft equipment = 4

a8

sections is a.bao]ntely for'bidden. : | - o _ :

a
50X1-HUM

"
rl"
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CHAPTER IV , . [P 78]

PREPARATION OF AIRCRAFT ELECTRICAL EQUIPMENT FOR FLIGHT L !

Initial Pregaration

Inspect and Check: '/

£

CRFTE T

AL i

 Nose Landing Gear Strut

1. Mounting, operation, and smoothness of movement of stems of landing

: ‘ : . b
gear position terminal switches. : : . 1

_ 2. Good working conditions and mounting of fixtures and glass of landing

gear exterior signalling 1light.

R -

3. Flange and condition of wire harness protective covers.
‘ - Right Landing-Gear Strut

L, Mq\mting, operation, and smoothness of movement of stems of landing

gear position terminal switches.

R alias il

5. Good working cond.ition and mounting of fixtures and glass of landing
- gear exferior signalling light. :
6. Flange and condition of wire harness protective covers.
" Right Wing | |
" T.. Condition and clearness of BANO light filter and fixtures.

o woee e .o,

Condltion and clearness of landing and'taxiing light glass.
Right Side of Fuselage o : i

—~——

.

8. PFlange and condition of wire harness protective covers in engine

_section.

- o P Kdnfadabnlil

-89~ o g

_ w0

50X1-HUM ,
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i
i
. i

T e e b e bl =7

o pisera————_

Empenage - | | | (P 79]
9. Good working condition, mounting,: and clearness of light fllter of

A S mmmm—— a8 o

navigation light fixtures.

-

Left Side of Fuselage

10. TFlange and condition of wire harness protective covers in engine

section.

T e v e L S

.~ left Wing
11. Condition and clearness of BANO fixture light filter.

e g
i

< 12 Mduntihg end condition of landing light glass (landing and taxiing

light). _ | | .' | | .

Left Londing Gear Strut

—y
L v

13. Mounting, operation, and smoothness of movement. of stems,of..‘,landing.

gear position- terminal switches.

14 Good workmg condition and mounting of fixtures and glass of landmg

gear exterior signalling -1ight.
15. Flange and condition of wire harness protective covers. _ F

Lower Ecmlpment. Section

—— e
H

16. Conditioh, mounting, and effectiveness of lock unit of airfield . °

i " power source conn'ecto_r, ang condition of connectc_n_' Prongs of airfield_'power

e
e~y
4

source.

...,,.A
[
t

17. Mounting of siorage batteries.,
18. Reli‘ability of connection of connectors to storage batteries » and
condition of thermorelay pfotective Jacket., ' .

=90-

. ——p——— e e
v ) R

SECRET ‘ . 50X1 HUI\/I
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K

19. Flange and condition of insulation of wire harness and wires. _
20. Reliability of comnection of storage battery negative wire. -[P 80]

Aircraft Cockpit

/ _
21._ Position of voltmeter needle with a dead electrical cixjcuit.

22, Voltage of storage batteries under load. Swit.ch on switch for
"Aircraft Battery-Airfield", and th3n the Dlloving arbmatic cut-oxts: ¥ Radio Set,
011 Prquuie Gauge", "Pump No 2¢ ,. "Pump No 3" (not more than 2-3 seconds) -
voltége of storage batteries should not be less than 21 volts.
. 23+ Mounting and good working condition of ARUFOSh and KLSRK fixtures,
RUFO rheostats , and buttons. Check fuse a;ld relay box locking pieces.
. - 2Ls With the airfield electric power source switched on, checks:
- operation of fuel booster and transfer pumps, their si@allingj ,
‘= good working condition of signalling lamps on T=6 and T-l registers;
- good working condition of ANO aﬁd-UFO lamps and cockpit lighting;
- operation of lights, landing gear position signalling, and exterior
landihg gear signalling ;‘
. operation of flap signalliné and air brakes;
= emergency converter switching;
- operation of distributor valve of aircraft supply system.
When this work is completed, make sure that the "Trim Tab Effect!
electromechanismvis in the neutral posi’tion and switch off all po{wer |

: consuming equipment - - and aircraft storage batteries,

- cwrnEm

50X1-HUM
\
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ER e

. T

. . K

, f
. B

e ——

/ o

Preflight Preparations | (p 81} }

Inspect and Checks .
Nose Landing Gear Strut - .

) 7 .
25. Glass ih fixture of landing gear exterior signalling. !

Right Landing Gear Strut

26, Glass in fixture of landing gear exterior signalling.

Right Wing

27. Light filter of navigational lights and ;MPRF-1A landingand ,
taxiing light. | o

Empenage A . , .*

: , '
28. Light filter of navigation lights. . j
Left Wing | By b

29, Light filter of navigation lights.
30. MFRF-1A landing and taxiing lights.

Left Landing Gear Strut

31. Glass in fixture of landing gear exterior signalling.
NOTE:s When checkmg the lighting fixtures make sure of the condltion
and cleanln.ness of glass and light filters

Lower Equipment Section % (P 82}

i 32. Mounting of aircraft storage batteries, reliability of plug connector

connections, droin line, lock unit of insulation cover. R "

| -92- | |

- | | SECRET : !
g 50X1-HUM
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s ‘ : T
. ‘ . . N .
. ’ ' : ' . ¢
' > )

NOTE: )If the storage batteries have been taken' off ‘the eircreft, male

sure of their charge level end check reliabllity of connections
to storage battery terminals. After this s put them on the
aircrafty-enclose them with insulation cover, and connect to

aircraft inain circuit. Set needle on ISA scale at number to

number ‘of ampere~hours of storage batteries.

Make a cell-by-cell check of storage batteries s and then check mounting .

q

P of.: checkmg connector.~

. Aircraft Cockpit

‘“33'.{ Voltage “of stoi‘age batteries. To do this ,'switch' on "Alrcraft
) Battery - Airfield" auitch and then following automatic cut-outs: "Radio,
0il Prusure Gauge" "Pmnp No 2", "Pump No 3" (no longer than 2-3 seconds) -
: valtage d‘ #ﬁorage irbatteries ahonld not be less than 21 volts, “

(pesl

L zood working r?:(.n'ltl.{‘t:l.m') of ANO and UFO lampa and cockpit lighting;
[ : ,"r:"l . . .

¢ / g operation oi' fuel booster and transt‘er pumps ’ thei.r signalling,

ampapm e ih G Ut oy
50X1-HUM .- *
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/ Take-Off Inspection and Between Flight Preparations

In prearing for a second flight, check the good working condition and

SR
mounting of terminal switches, i‘lénge and condition of wire harness” ; ”
protective covers on -"'landing gear struts. : ' F ;,

Check how well the ampere-hours integrating me;béf (ISA) works. ' . B L
Before each start of the engine, check the condition of prongs of g
. airfield power source connector and wipe them with alcohol. ;

- Do the work mentioned in the "Preflight Preparations" section; do not
do No 32, 3k, 38 if the pilot does not complain about the operation of these °

units. ‘ !

Work'Done When Transferring an Alrcraft from One‘ Shift to Another |

-When transferring an éircraft from one shift to another, do the work

mentioned in "Between Flight Preparations" section.

R AL O S AR R TV S

o
»1
)

(-

4_,,._.__.__

b

94
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/ © CHAPTER V . (p 84

SCHEDULED MAINTENANCE WORK

Work done on non=flying days ("‘-,L_,q:s,ign means’ work done)

- Every ,
- No Work Done / T plus 30 plus 3 mos plus
‘ 3 days gr minus or minus
_ days 10 days
> 2 , 3 L ' 5

1l Check condition of storage batteries: e - 2
cleaness of covers, plates, busbars, ' -
inter-cell tonnections; tightness of

- h all nuts, electrolyte level, voltage
under load, good working condition
of springs

1
+

2 Check condition of insulation cover; -
"lightning" locks, gooed working '
. dondition of battery cover heating,
and wires to cover (adjust heating).

3 Check automatic operation of ARU: [auto- o
: gain control] dynamic héad

+ o+

L Check:. mounting of starter-generator,
mounting and flange of pipe connection,
tightness of wires

S  Blow out storage battery drain system
with compressed air.

1
1

6  Check exterior condition and mounting
of air temperature control in cock-
pit, RP-2 relay unit, air distributor
electric motor. Check time required
for full switch-over of air distributor (P 85)

i from one line to another; it should be

within limits of 20-40 seconds.,

+

&

7.. Check mounting of starter and booster e e
ignition coils.

. ' - =95-

P ' » SECRET
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®

8 = Remove starter-generator protective _ -
band, inspect condition of comm-
utator, brushe§ s and brush springs,

9  Blow out interior cavity of starter | . he ,

generator with compressed air
(pressure of 2-2.5 kg/cm?),

10 Check condition and mounting of
' carbon-pile voltage regulator, , -
: differential under-voltage :
< . relay, capacitors, stabili-
zation transformer; check . . o
tightness of clamping bolts : -
and soldering of wire tips.

11 Check switch on of generator into ' e
aircraft main circuit with the T ' ' ’
engine idling; with engine '
operating check adjustment of
voltage regulator, generator volt-
age should be within limits of et .
28.540.5 volts at idle with a ‘ .

~ load of 120 amperes and without a ' :
load at rated rpm's of engine.

12 Check good working condition of ' == (P 86]:
: mechanical part of automatic : .
cut-outs, switches, and make sure
they are fastened securely.

13 Check large and small arms of o
ARU-3V, which should be 100 plus or ‘
minus 0.5 mm and 50 plus or minus :
0.5 mm respectively. |

NOTE: The aircraft stick control should o
be near the neutral position and .
loose when checking automatic ' _ ’ =~
operation of automatic gain con- ' '
trol without pressure in hydraulic

system. .
. -96- : ' g
SECKET ‘ :
50X1-HUM _
4
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18
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50X1-HUM

Check the accuracy of performance of

the automatic gain control follow-up

system with a slow (60-90 seconds)
change of pressure in the dynamic
head MRD-106 transmitter, corres-
ponding to the change of instrument
speed from 420-510 to 990-1,040
kn/hr and back., When this is done,
the pressure in the static cavities
of MRD=106 and MRD-126 transmitters
should be at atmosphers level and
the number of switch-ons should be
not less than 18 and not more than
35 with an identical direction of
pressure change,

Check the accuracy of ARU correction
performance for altitude with a
constant transfer of pressure in
the dynamic cavity of the MRD-106
transmitter, corresponding to an

instrument speed of 990-1,040 km/hr.

Check control circuits for automatic
operation of ARU-3Y.

Together with aircraft technician,
check system for automatic release
of wheel brakes, control of jet

nozzle petals and operation of after-

burner units.

Check fire signal,

=9T=
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!
Work done on flying days (w—Lon f_s_ig,n. means work d°*‘3)

L

: Every - o

50 plus or 100 plus or ¢
- minus 5 minus 10 :
* hours hours

3 R

Starter Generator and Equipment Operating . :
in conjunction with it

~
il -

No Work Done

A o

1 2

PR N e

A 1l  Remove starter gensrator from aircraft
and check:

= whether the armature jams when you turn- it
with your hand;

- condition of textolite panel and terminal i
bolts; :

' 3
‘= ease of movement of brushes in brush holder E : _
seats, condition of brushes and brush ! . ’ ..
stranded conductors; f _ .

- measure and record length of brushes and
their wear after 50 hours of operation
on aircraft.

2 Together with aircraft technician, check : -t ’ —fm p 8§
performance of engine starting system i .
(starting on ground and in air). Turn
aircraft engine over from starter gen-
erator. Check self-starting of engine. .

3 Check condition of shock absorbers and e : afm
mounting of carbon-pile voltage regulator o
panel. ;

P

L Check parameters of carbon-pile voltage + e —
regulator on installation; without
installation, but with earphones, listen :
to operation of voltage regulator and . .
from sound in earphones meke sure there ' o .
is no popping and sparking between reg- o
ulator carbon disks -98- j
' ‘ SECRET 50X1-HUM !
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" Check condition of contactor contacts -

of differential under-voltage relsy

Remove and check sxterior condition of
differential under-voltage relay,
value of cut-in and cut-out voltage,

- check cut-out of differential under=
voltage relay with back current,

Switching Equipment

‘Together with aircraft technician,

check adjustment of terminal switch
stems of landing gear struts, flaps,
and landing brakes.
Check mounting of relay boxes, insulation
on wire harnesses, and their flanges.

Check exterior condition and mounting of
of contactors snd reliability of
electric wire connections.

Remove contactors, check condition of
their contacts and disengagement of

-contactors.

Check voltage drop at busbars of control

button "Trim Tab Effect", (voltage drop
should not be more than 90 millivolts).

ARU=3V Automatic

Check large and small arms of ARU=-3V,

- which should be 100 plus or minus

0.5 mm and 50 plus or minus 0.5 mm
respectively.

STORET

50X1-HUM
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NOTE: The aircraft stick control should
be near the neutral position and
loose when checking automatic gain
control without pressure in
hydraulic system.

13  Check the accuracy of performance of e

1

15

16

7

/ .

the automatic gain control follow-up
system with a slow (60-90 seconds)
change of pressure in the dynamic
head MRD-106 transmitter, corres-
ponding to the change of instrument
speed from 420-510 to 990-1.0LO
km/hr and back. When this is done,
the pressure in the static cavities
of MRD-106 and MRD-126 transmitters .
should be at atmosphere level and
the number of switch-ons should be
not less than 18 and not more than
35 with an identical direction of
pressure change.

Check the accuracy of ARU correction e
performance for altitude with a

constant transfer of pressure in

the dynamic cavity of the MRD-106

transmitter, corresponding to an

instrument speed of 990-1,040 km/hr.

Check manual control circuits of s
ARU-3V automatic :

Units of Cockpit Power Supply System

Blow out inner cavity of air distributor = =k
electric motor with 00mpressed air
(at pressure of 1-1.5 kg/cm<).

Inspect and if necesssry clean the’ -l
contacts of the TRTVK-L5M thermo-
stat.
' «100-
[sdnTadedqlinl
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19

20

21

22
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23
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/

"Trim Tab Effect" and Seat Control
Electromechsnisms, Rump Station
‘Electric Motor

‘Check exterior condition, mounting,

end ccndition of plug connector,
and tightness 6f sleeve nuts.

Check exterior condition of comme
utator, brushes, brush springs,
measure length of D-880 electric
motor brushes. Remove brush dust
from electric motor parts with
.compressed air (a2t pressure of
1-1.5 kg/em?),

Check the amount of current used by
electromechanisms and electric
motors. '

?6-750A Converter

Remove the converter, inspect the

commutator-brush assembly, check the
condition and ease of movement of the
brushes, measure their wear, replace

brushes having less than allowable
le ngth .

Check and if necessary clean the comm-
utator and contact rings, clean spaces
between commutator segments. Blow out’
converter with comgressed air (at presse

ure of 1-1.5 kg/cm®),

Together with.radio and armament spece
‘ialists, check the valus of converter

output voltage on the aircraft.

Starter and Booster Coils

Remove starter and booster coils and
check condition of interrupter con-
tacts and efficiency of coils. If

necessary clean the interrupter con-

tacts and adjust current in primary
winding of coil.

=101~
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Fuel Pump Electric Motors

Make sure there,is no fuel inside
electric motor'

Check condition of commutator and

- brushes, blow out internal cavity
of electric motors with compresged
air (at pressure of 1-1.5 kg/cm*)

Check amount of current, used by
each electric motor

NOTE: Do not do work in No 2L and
.25 on units L22F and L95A
if there are no complaints

BExterior Tllumination and Signalling

Eguigment

Check condition of packing gaskets
of BANO and KhS fixtures and exterior
signalling of landing gears

Remove landing light bulb, open con-

tadt section of electromechanism and 4

check condition of contact sectors,
connection of wires to terminals,
condition of commutator, brushes, and
their springs. Blow out inner cavity
of electric motor with compgessed air
(at pressure of 1-1.5 kg/cm?),

Check performance of programmed work,
disengagement time, amount of current
used by electromechanism controlling
landing light.

Check adjustment of landing lights on
aircraft with respect to check points

-102-
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35
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Fire Signalling System

Check mounting and external condition
of amplifier and transmitter, condition
of wiring leading to them, wipe off the
transmitters.

When the transmitter is disconnected
from the amplifier, determine the
resistance value, at which fire
signalling occurs.

Check insulation resistence of wire
harness from transmitter to oil
_pressure gauge indicator for 500
volts. Check functioning of fire '
signalling.

Electric Filters

Open filter covers, inspect wiring,
blow out with compressed air, check
how well electric wires are connected,
and check condition of filter bonding.

K Aircraft Main Electrical Circuit

Check mounting of plug connectors,
tightness of sleeve nuts, condition
of straps, clamps, and gaskets under
clamps

Check.exterior condition of electrical
panels, electrical distribution devices,
and their appsratuses.

Inspect shielded sections of electrical
_circuit and meke sure that the sheathing
is in good shape and that the shielded
sections are connected to each other

and the aircraft fuselage.

=103~
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38

39

Lo

us

Check condition of wiring in electrical
panels and control panels, relisbility

of attachment of tips to wires, blow

out interior cavities of electrical
panels and control panels with compressed
air (at pressure of 1-1.5 kg/cm?),

Check condition of insulation of open
sections of main electrical circuit.

Check exterior condition and mounting
of wires to ampere meter and ISA
shunts.

Check mounting of fuses and condition of
wires in the port and starboard powar
units.

Check connection of negative wires of
povWer sources and electrical equipment
to aircraft fuselage.

In case there is a bad connection, clean
off contact surfaces, tighten them and .
repaint.

Check condition of receptacles and jacks

- of connectors and pressure tlght conn-

ectors.
Check tightness of screws in terminals.
Check wirgvtips.
Open landing gear and flap signal boards,
and "T-L" and "T=-6" registers, check

cleaness, mounting, and mounting of fix-
tures in them.

NOTE: After doing the scheduléd maintenance

work and inspection of the aircraft
fuselage, check the electrical
equipment with the amount of current
of preflight preparations.
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Servicing of Electrical Equipment When
Aircraft is Stored

Every 10 plus ~oz/ minus 2 days

Do the work done in preflight preparations

Every 30 plus or minus 5 days

Do the work dcne in preflight preparations
and check the efficiency of sll the
elecirical equipment with current from
airfield power source. Check performance.
of automatic gain control dynamic head.

Every 3 months plus or minus 10 days °

'Open electrical panels and check wiring,

Inspect and check plug connectors at
inspection stations.

Check efficiency of all electrical equiﬁ- _
ment with current from airfield power
source,

-105-
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[p 98] . GENERAL INFORMATION ON THE RADIO BQUIFMENT
The “folloving radio equipment is installed on the MIG-2LF-13 :
alrcraft: ; |

1. The RSIU-5G ulitra short-wave radio set.
2. The ARK-10 automatic radio compass.
3. The MﬁP-SGP marker beacon radio receiver.
k. The RV-UM redio eltimeter. |
5. The 8RO-1 responder radar.
' 6. The SRD range only radar.
~ " The above-mentioned aircraft radio equipment permits solutioﬁ
(during both night and day) of the following problems: '
1. Maintenance of two-way contact bet'ween alrcraft end ground
. radio stations (RSIU-5G).
- | 2. Flying the aircraft by both homing and brosicast redio stations ,
| and by means of the radio beacon (ARK-10).
3. Signaling the passage of the aircraft over a marker beacon
radio (MRP-56P).
L. Deternination of the exact altitude of the aircraft over the
surface of the groung. and signaling descent to a predetermined "dangerous"
‘altitude (RV-n). | |
5. Teke-off and landing with the use of a simplified landing pro-
) cedure (employing the ARK-10, the RV-UM, and the MRP-S6P).
[I: 991 6. Initiation of gaaar response to challenges from other eircraft,

. . 07
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n

and from ground and shipboard interrogator radars (sro-1).

R R T

7. Automatic and continuous determination of the range to the

target and of its relative velocity by feeding into the sight com-

buter voltages proportional to the range values being determined; and
the determination of /the right momemt to effectively la@ch the homing . ;
missile (SRD). | |

To reduce radio interference and to ensure dependable operation

of radio equipment, MIG-21F-13 aircraft are equipped with static dige

- - -,

charge tabs at tips of wings.and on stabilizers and vertical fins.

/

The location of radio equipment components is shown in figure
2k, |

4

“:_4‘ .,__ - — _,‘_i.

The location of radio antennas is shown in figure 25. .
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(p 101] Ce.ptions','to Nunbers on Fige 24 on the Preceding Page Showing

Locations of Aircraft Redio Equipment

Lo
2,

3
L,
e
6.
Te
8e

..

. 10,

1.’

130'

1k,
15.
16.
17,

18,
19,

Combination antenna and waveguide channel of the range. only:radar. ¥

. P-5 temperature receiver (SRO).

Directional loop antenna unit (ARK=-10),
RB6-2I; transceiver unit (SHD).

Monitor connection (SRD).

K-6 monitor and adjustment panel unit (SFD).
RB6-5 velocity unit (SRD).

RB6-3 range réceiver unit (SRD),
RB6-4 power unit (SRD).

Power unit (ARK-10), ' - . ’

K-8 comparator unit (SRD).

Transceiver (RSIU-5G).

ARK-10 receiver,

Detonation circuit comtrol board (SRO-1).

UAP-1 universal automatic switch for. the ARK-10 radio compasse
MARKER signal lamp (MRP).

UD-1 range indicator (SrD).,

EFFECTIVE RANGE signal lamp (SED).

DISENGAGE signal lamp (RSD),

Control panel (ARK-10).

. Tuning indicator (ARK-10).

~-[10- | o
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'20. Code panel (SRO-1).

21, Sighal unit (MEP-5GP).
22. Antenna amplifier (ARK-10)
23 . AF-l filter for the common rdd antenna.
| 2k. Common rod antet’ma.
(p 102] 25. Receiver ant.enn:a'(RV-IM)-
26. Intrafuselage antenna.l (MRP-56P) .
27. Receiver (MRP-56P).
28. Transmitting antenna (RV-UM).
~ 29. Decoupling tranéformer (RSTU-5G).
30. UK-2M amplifier (RSIU-5G).
31. RSIU-5G radio control panel.
. 32. (PVD, Pereklyuchatel' Voln D;séantsionnyy) REMOTE FREQUENCY
' | SELECTOR switch (ARK~10).
33. Button for switching the FSIU-56 radio set to the transmitting mode.
34. DETONATE button
35. SHORT RANGE -- LONG RANGE switch (,ARK-J.O).
36. UGR-4U course indicator (of the KSI set).
37. UV-57 eltimeter (RV-UM).
38. SRO-i respoﬁder antenna.
| - 39.. Signal lamp (RV-U).
'/ 4O. PSV-UM radio altimeter DANGEROUS ALTITUDE switch.
k1. ARK-BPRS signal lamp (ARK-10).

o -

o
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k2. Transcetver (SRO-1). . g " - e
. k3. DVS-5 air-speed transmitter (SRD). L ' R . j
Li. VRD-2A effective range computer (SED)s | '
: . i" f
k5. - Inertial locking device (SRO-1).
46. VChF-3 filter Of the RV-UM radio altimeter. 14
7. PP-U transceiver unit of the RV-WM radio altimeter. E’{
ol
;;
l.
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(p 103] * captions, to Letters on Fig. 25 Showing the Location of Radio Equipment

Antennas

A.

B.

Ce
D.
E.
F.

Ge

7

Range~only~radar horn and reflector antennas

Common rod antenna of the communications radio and the automatic
radio compass. /

Radio altimeter receiving antennae.

SRO responder radar antennae.

ARK automatic radio compass directional antenna.

Radio altimeter transmitting antenna.

Intrafuselage antenna of the MRP-56P marker beacon radio receiver,

14 -
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(p 104]

[p 107)

-~

Chagter I
The/IBIU-SG Radio Set

*l. General Information

The RSIU-5G ultra short-wave radio transceiver provides two-way
radiophone communications on the 2-3-meter (100-150 megacycle) wave
band, which encompas/ses 501 communication channels evenly distributed
over the wave band employed and stabilized by quartz crystals (forming
a stable grid of channels every 100 kilocycles). |

Qua.rtz-fcrystal freqﬁency stabilization makes it possible to estab- *
lish communications during flight without ecanning and to ma;inta.in them
without tuning‘.

The radio set makes it also possible to Pretune on the ground to
20 preselected commmnication channels and to utilize any of them dur-
ing flight. Switching from one channel to another is done with ‘the P-1 '
CEANNEL switch on the control panel, where the number of the selected
channel appears in a small window. Switching from one channel to another
is accomplished with:in a span of no more than 4 seconds.

To a ground station, tl"ze RSIU-5G radio set provides two-way commni -

cations at full power on the order of 18-20 watts to distances of at

least 350 kilometers at an altitude of 10 ,000 meters; between aircraft,

the set provides two-way communications to distances of at least 120

- kilometers at altitudes of 500 meters and higher.

Radio conmunication may be carried out either by meens of a pres-

surized belmet with earphones and a microphone, or with a helmet

T
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" with a laryngophoné and earphones.
/
Normal operation of the radio set is ensured by forced-air ventila-

tion of the transceiver housing with a stream of air at temperatures no

/s

greater then <4-50° ¢ (See figure 26).

While testing the RSIU-56 radio set on the ground, it may be operated
without forced air \f/entilation, but for not more than 20 minutes as followsz

one miaute in the TRANSMITTING mode,

3 minutes in the RECEIVING mode,

but not more than 30 minutes [of contimuous operatiom] ia the

RECEVING mode [alone]e |

The RSIU-50 radio set installed in aircraft comsists of the follow-
ing co:nponents (See figure 27): .

l. . ABV transceiver with power supply umit. | o ‘

2. P-1 control panel.

3. Series B, UK-2M amplifier. "

k. Decoupling transi.’ormer. ‘

5« Rod antemna (common to the RSIU-5G and the ARK-IO)

6. AF-l separation filter.

Ts Complex of wire hmesses and feeder cables,

(Rote: Components 5, 6, and T are mot identified im figure 27.]
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Captions Lo Letters and Numbers on Fig. 26 on the Preceding Page - g :
Showing the Layout of the RSIU Tra.nsceiver Ven‘tilation' Systen ;é
[p205] A, a | i
h &;o[

B. B o
9]

Wi

C. Bussbar 3 / b
‘i

D. ERUD clutch cone ¥

E. . From 50 Kg/cm® supply system
F. Left intake channel
(p 106] 1. . Transceiver

*
ST O T i e

2+ ~ Outer wall of housing

.i ?

3. Channel beam

[

k. Inner wall of housing
5. Cut-off valve

L e .l
e TR &

e

‘6. Flexible hose o =

T+ U-shaped connecting pipe

8. EK-65 electric valve Pi

S

33M.  THROTTLE-LEVER INTERLOCK-CLUICH automatic circuit breaker (AZS) 3
v {

50M. Machmeter setting dgv:i.ce circuit filter " i
6Q4.  Machmeter setting device .
S

116M.  TKE-52PD relay. 7 i

(Other numbers on the figure are not identified. ) '

.
— b o

: i
~l/§— o
"
p /|
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Fig 27 The complete RSIU-5C radio set: . ' T '
1. Transceiver, 2. Control panel, 3. Ux-2!1 amplifier, k, Decoup}ing transforrer
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/ 2. Location of Radio Set Components on Aircraft

The location of components of the RSIU-5G radio set on aircraft is
as follows (See figure 28): |

1. The transceiver (the ABV unit) is mounted in the upper equipment
bay directly under the equipment access cover between frames k and 5;

2. The P-1 control panel is installed in the cockpit on the ver-
tical.part of the port cockpit console between fremes 8 and 9.

3. The TRANSMITTING MODE button of the RSIU-5G radio set is placed
in the cockpit at the port éockpit_ console on the engine throttle lever
handle (gas sector). |

L. fThe common rod antenna of the RSIU-5G and the ARK-10 radio sets
18 affixed to the rear stationary part of the canopy between frames 13
and 1.

5. The AF-l seperation filter of the common rod antenna is
shielded and is located on the rear stationary part of the canopy between
frames 13 and 14. It is fastened to the common rod antenna. -

6. The UK-2M amplifier is mounted in the cockpit on the port cock-
pit console at frame 10.

7. The decoupling transformer is installed on the port side of the
cockpit between frames 10 and 11.

~130~
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~[{p 12] Captions to Numbers on Fig. 28 on the Preceding Page Showing the Location.
and Cabling of RSIU-5G Radio Set Components ‘

~

1. Transceiver (unit ABV). ‘ ‘
‘ 2. Control panel | | i
o 3. Radio TRANSMITTING MODE ON button | '
1 " 4. Comon rod antenna of the RSIU-5G and the ARK-10

5¢ AF=l filter . |

6e UK-2M amplifier

7+ Decoupling transformer -

~ 8. Two-pin plug with lock screws

9k-1lTk. Complex of wire harmesses and feeder cables. : ‘

i
;
. i
/l
. | ., . =ad- - o
- , ’ Y: SECRED A |
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3. Radio Servicing and Maintenance

/
Precautionary Measures

When tuning, inspecting, repairing, and trouble-shooting the radio

 set, it is essential to0 remember. that:

1. The radio set employs bigh voltages of both direct and alter-
/ |
nating cur¥ent of both high and low frequencies. High potential direct

current is fed to the plates of the tubes and to the power supply ter-
minals.

Radio frequency potential is present at the r-f comnection of the an« "~

tenna, at the antenna relay, and in the plate circuits of the transmitter.

2. The radiq must be turned off when replacing fuses in the power

- unit,

3.' The radio must be twrned off when réplacing tubes.” .

4. Plug and socket contacts must not be inspected or cleaned with :

,the radio turned on.

5. Circult grounding should be checked with the radio turned off.
Operating Procedure for the Redio Set

Operation of the I@BIU-SG radio set hg.s been reduced to a mininmm
number of steps as follows: _

1. Turn on the radio by sw:l:géhing on the RADIO eircuit breaker on
the forward electrical panel of ‘ahe starboard cockpit console. . [For loca-
tion of cockpit controls of the aircra.ﬁ. radio equipment see figure 29 on

the next pageD The set 1s ready for ox:ere.tion after a l 5-2-minute delay
from the mcment tbe power 18 turned on..

_/@3"”
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(p 'nh] Captions to Numbers on Fig-. 29 on the Preceding Page Showing the Location

' /
- of Cockpit Controls of the Alrcraft Radio Equipment

l. RSIU~5G xadio control panel.
. 2¢ ARKe1l0 radio compass REMOTE FREQUENCY SELECTOR switch.
3. RSIU-56 radio TRANSMITTING MODE ON button. |
b . UV-57 altitude indicator of the RV-UM redio altimeter.
5. SHORT RANGE =~ LONG RANGE switch (ARK-10).
6. UGR-MU course indicator (of the KSI unit).. |
7o T-4 signal panel. o 7 , -
~ " 8, RV-UM redio altimeter DANGEROUS ALTITUDE signal lamp.
9e | ARK~-EPRS signal lamp.
10. . Range only radar DISENGACE signal lamp.
. ll. UD=-l range indicator of the range only radar.
12, Range only radar EFFECTIVE RANGE lamp.
13. SRD circuit breaker.
14, ' MARKER RV-U circuit breaker.
15. RADIO SET circuit breaker .
16,  Circuit dreaker marked "Upon Failure of the P0-750, RV-U, and MRP",
' 17. CONVERTER EMERGENCY SWITCH circuit breaker. ‘
| 18; ARK=10 radio compass control panel, |
.19« SRO~-1 responder radaxr contxol panel.
/| 20, SRO circuit breaker.
| 2l. ARK circuit breaker.

22.. ARK-l0 radio compass tuning indicator.
o ; =S

s n¥ad »3 aliul

’ : | 50X1-HUM
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23. DEIQNATE button (SRO-1).
2k, RSV-UM DANGEROUS ALTITUDE switch of the RV-WM 25 redio altimeter.
DISTRESS pull switch. '

e e
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(p 117]

2. BSelect one of the 20 pretuned communication channels by placing
the CHANI\&L switch located on the P-1 control panel (See figure 30) in |
the position of the desired chamnel. (The number of the selected
channel will appear in a small window on the cover of the control panel.)

3. BSwitech the radio from the receiving mode to the transmitting
mode by pressing the /'I’RANSMITI'ER ON button mounted on the engine throttle
handle (gas sector); no more than 0.5 second is required for switching
from the receiving’to the transmitting modes and the other way around.

Supplementary Operations : -

l. Volume is adjusted by rotating the VOLUME control located on-
the P-l control panel. ‘

2. The NOISE SUPPRESSOR is switched on or off by manipulabing the
NOISE SUPPRESSOR switch on the P-1 control panel either to the NOISE
SUPPRESSOR or to the OFFrpos:Ltions. |

3. Transmitter output is varied by moving the OUTPUT POWER,SELECIOR
switch on the P'.'l control panel to the FULL POWER or REDUCED posiﬁions.

L. The outlet of the ARK-10 automatic radio compass may be series

~connected with the outlet of the RSIU-5G communication radio to the heade

set 80 that both may be used similtaneously by moving the RADIO-COMPASS

switch located on the control panel to the COMPASS position.

Warning: Because on some frequencies of the RSIU~5G radio there i1s
interference fro;n the RV-M set, it is adviéable to activate
the noise suppressor on the radio cont;-ol panel, bearing in

mind that this reduces the range of radio communications by

SECRET 50X1-HUM

\ ‘
Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030900040001-4

o e em e s

_ awee



Declassified in Part - Sanltlzed Copy Approved for Release 29;]“ 3149:1/25 CIA-RDP80T00246A030900040001-4
. 50X1-HUM |

o C—— i ——— ek 3 MW bk b wat -

Fig. 30 Control panel of the RSIU-SG radio set .
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_¢'I.' |
| about 30 percent. In case there is no need to opergte the
/ RV-UM set, it should be turned off; keeping in mind, however,
that .1t takes 1-1.5 minutes for the RV-M ra.g'iio altimeter to
become operational after it has been turned on.

(p 228] Initial Check and Tuning of the Radio Set on the Alrcraft

/ : |
The initial chack and tuning of the radio set is performed with the
aid of the I Meter and the N Tuner. |

Initial Tuning of the Radio Set

Initial tuning of the radio to the 20 preselected channels consists
o~ of tuning the membry unit on the control panel. Selection of the re-
' quired combination of chamnels is done with the help of & table printed
on a small élate attached to the memory un:it. On the unit housing oppo-
‘ - site the bent shaft rotary switches, the numbers 1, 2, 3, and 6 are
printed to identify tﬁe switches. |
There are three groups of these switches, each group is marked o
HUNDREDS, TENS, or UNITS; each group also has two mbre-bent shaft rotaxry
‘ sﬁtches identified as 0S and S, which are not used in this radio set,
and, therefore, should always be left in the DOWN poﬁition.
To pretune the memory unit, it is nécessary tos
l. Unfasten the memory...unit and remove it from the radio control
panel. | ' |
_/ 2. Select the desired frequencies on all 20 chamnels as follows:

a) Set the desired channel on the memory unit. . When tuning,

. . 29—
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~ [p 119] the channel number 1s not read from the flat (disc) dial, the figures of
/ _ .
which are visible through a small window in the front panel » but from
thg narrow cylindrical diel visible at the end of the housing groove.

b) Select the desired frequency on the memory unit with the help

TR

of a special key (supplied with the "IN" components and with the "ZIP"
| of radio sets). Fré;uency selection is accomplished by tﬁrﬁing the
switches toward the figures indicating hundreds, tens and units. The |
}:ent back end’of the shaft of each switch slides along the inclined éur- .
face of a plate and is fixed in one of two positions, either UP (shaft
- raised) or DOWN (shaft lowered). Shafts of switches with the numbers of}
the frequency to be selected should be raised, all others should be lowered..
v | The following steps are required to s.elect frequencies for the radio:
TENS of megacycles should be chosen ffom the group of s_witches marked .
HUNDREDS3 UNITS of megacycles should be selected from the group marked . .' ’
TENS; and TENTHS of megacycles should be chosen from the group marked - '-
UNITS (HUNDREDS of megacycles are not selected because the frequency range _
1ies within one hundred, and all frequencies start with the digit 1). o ;-:!

- M‘, On one of the channels » it is necessary to set a fre-
quency of 146.8 MC.

The d:l.git 4 (tens of megacycles) is selected with switches '
1 and 3 :Ln the .group of switches: marked HUNDREDS.

/ | o The digit 6 (units of megacycles) is selected with switch

6 in the group marked TENS.

(p 220] |  The digit 8 (tenths of megacycles) is selected with switches |

: g :

; ~130~ . | .
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N =B
2 and 6 in the g'c.:up marked UNITS.
Toféglect the cipher O, place all swifches'for the particulér :
» group' in the DOWN position._- |
3+ Check the accuracy of fréquency selection as follows?$
a) Insert the memory unit into the N wnit and turn the setscrew
to the 'CLOSED poaition.
| b) Connect the tuning unit by cable to the monitor connecfion of
the transceiver and set the switch on the N unit on the FREQUENCY
SELECTION CHECK position. -
‘ SRS o o 3 ¢) Connect the ground power supply to the aircraft power circuit
| and turn on the aitch marked ATRCRAFT BATTERY, AINFIELD located on the
~electric panel of the etarboa.rd cockpit console.
. a ’ ~d) Switch on the circuit breaker marked RADIO OIL MANOMETER located
h : oﬁ the electric panel of the starboard cockpit console.

e) Upon sequential switching of channel numbers on the memory unit,
it 1s possible to vérify the accuracy of frequency selection on the sig~
nal lamp panel, If the selection is ac;urate; the sum total of the numbers
of the ‘lamps that 1ight on the signal panel will be equal to the value of
the digits indicating hundreds, tens, and units.of the frequency selected

' for the given channele [Comment: The source document is evidently in

error here. Since hundreds of megacycles ARE NOT selected and are, obvie

~—

S ~ ously, preset, and since tenths ARE selected, provisions should be pre-
sent to check the correct selection of tenths. On this premise, it is

reasonable to assume that the last half of the sentence in the source

VN

SECRET - 50X1-HUM
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is preset. ] . ‘

50X1-HUM

immediately preceding the present comment should read: "...equal to the
y, )

value of the digits indicating tens, wnits, end tenths of the frequency

selected for the given channel." There is no necessity to check out the

first digit indicating one hundred megacycles since it does not vary and

/-
To check the continuity of those contacts opposite which the

switches have not been activated (have remained in the DOWN positica),

Pplace the switch in the LOWER CONTACT CHECK position, whereupon the sig- '

nal lamps indicating the selected frequencies will be extinguished and
all of the remaining signal lamps will light.
A check is made of all channels, which are selected in order with

‘

the knob of the memoxy unit,.

. Notes &) Accuracy of tuning may be checked with the N Tuner without

connecting it to the radio set; however, to do this, it is
necessary to supply -27 volts to the BS terminals. "

b) If the N Tuner with the memory unit inserted into it is

'. _ cbnnected to the radio set with the switches in tﬁe LOWER

comcrcm position, all pulse servo motors in the set

will turn incessantly, which may damage them,

¢) 1If, vhen checking tbe selection of frequencies, the fre-
quency is selected on the control panel, then the memory

unit must be removed from the N Tuner (and vice versa);

othervise, the DOCh [Distantsionnoye Opredeleniye Chastoty,

‘remote frequency selection] pulse servo motors will turn

-~/ 3~
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(p 122]

o~

constantly and may be damaged. |

h.‘/Turn off the radio set and disconnect the airfield power source |
from the aircraft power circuit.

5. Disconnect the N Tumer from the transceivers

6. Turn the sgtscrew'to the OPEN position and remove the memory
unit from the N Tuner.

7. Reinsert the memory unit into the radio conil;ro]. pranel and turn
the setscrew to the CLOSED positiom. | |

Monitoring the Power Supply Circuit of the Radio Set

The power sﬁpply circuit of the radio set is monitored with the help
of the I Meter which performs a number of metering functionse.

To measure the check voltages of the’radio set proceed as follows:

l. Connect the I Meter (connéction Shl2-1) to the transceiver monitor
connection (ShlO=l). |

2e (:onnedt the ground power source to the alrcraft power circult

" and twrn on the radio set.

3. Meter the check voltages by placing the MEASUREMENT selector in
the following positions: | -
a) AIRCRAFT CIRCUIT VOLTAGE 27 v
' b) FILAMENT VOLTAGE ~ 6.3 v |
_¢) PLATE VOLTAGE =p125 Vv and 250 v
4) GRID BIAS =105 v |
Tolerances for items b, ¢, and 4, is -7 perceat,

4L In the receiving mode, check the trgnsceivér current drain in
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the 125-volt plate circuit; in the transmitt:ng mode, check the trans-
ceiver cdrrent drain in the 250-volt plate circuit. In both ceses; the s
needle should be in the black sector of the dlal. | |

i
)

I(p 123] In the transmitting mode check: *
' -~ the output stage grid voltage for "‘1._80-220 o
-- the output stage grid bias for a ref_;f_mmg of 30-100 on the meter.
In the ANTENNA CURRENT position, check forijithe presence of r-f in

j

the antenna; the meter should read at least 20, :

5. Check the operation of the AFC (APCh, Avtomaticheskaya Podstroyka -

- Chastoty; AFC, Automatic Rrequency Control) cireuit as follows: | g
a) In the receiving mode, place the MEASUREMENT control in the
AFC RCVR position and on the control panel ' select each frequency channel _
of the radio set in order. If the AFC circuit is operating normally, o ‘ |
the meter should read 15-35. | B
| b) . In the transmitting mode, place the MEASURMT control in the
- AFC TRANSMITTER positione If the AFC transmittér circuit 1s operating

normally, the meter should read 14-35. _ R & 1

Operational Check of the Radio Set

The operational capability check of the radio set is performed as
follows: :

l. Connect the ground power source to the aircraft power circuit. L h

[p 124] 2. Connect the helmet headset or the pressurized helmet to the

coupler in the cockpit. It is essential to keep in mind that the opera=

f
!
Pn
tion of the radio set may be checked with the selector switch on the s
J
UK-2M emplifier in various positions (See figure 31). }
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'Fig 31 Diagram for connecting the helmet headset or the press 50X1-HUM
radio control panel pressurized helmet to the RSIU-5G

- LA . TR e e wee L. [ — C -

" 50X1-HUM

SERRET
Declassnfled in Part - Sanltlzed Copy Approved for Release 2013/01/25 : CIA- RDP80T00246A030900040001 4

'

.

.
T



S0X1-HUM :
Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030900040001-4
| |

(p 126] Captions to Numbers on Figure 31 on the Preceding Page Showing the Diagram

for Conneétigg the Helmet Headset or the Pressurized Helmet to the RSIU=5G

Radio Control Pa.nel‘

3¢ ERSIU-5G radio transmitting mode ‘ON button
6. UK-2M amplifier
Te Decoupling trmformer

8. Two-pin plug with set screws

-

'y
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(p 127]

re

.

When checking the radio with the pressure helmet on, the amplifier
switches/should be in the GSh and M positions.

When ch;cking the radio with the helmet headset on, the amplifier
switches should be in the KM and L positions.

3¢ Use the knob on the control panel to set one of the preselecte

channels. / ' '

be Turn on the AIRCRAFT BATTERY, AIRFIELD switch located on the
electrical panel in the starboard console of the cockpit and the RADIO
OIL MANOMETER circuit breaker; warm up the radio set for about le5-2
minutes. |

5o Locate the NOISE SUPPRESSOR control in the OFF position and the
VOLUWME control at maximum, check the opera‘tion of the radio in the re-
celving mode for noise and for reception of an operating station.

When the NOISE SUPFPRESSOR is on, no noise should be heard in the
earphones.

In the transmitting mode at nominal and low power, check the opera-
tion of the radio on all channels by monitbring and by communicating with
the airfield radio station or with another aircraft.

While testing the operational capability of the radio set in both
the receiving and transxﬁ;tting modes, also check the operation of controls.

After completing the operational check, turn off the RADIO OIL
MANOMETER circuit breaker and the ATRCRAFT BATTERY, AIRFIELD switch and
disconnect the airfield power supplyo

~137-
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[p 128] / . Chapter II. | F‘
| The ARK-10 Automstic Redio Compass |

l. General Inrormation‘ !

E
&

!

The ARK-10 medium-wa.ve band automatic compass 1s designed for guid-
ing the aircraft by either homing or broadcast radio or by radio beacon

and provides constant determination of the course angle and the solution |

of the following navigational problems:

1. Flight toward the radio station or awvay from it with v:tsua.‘l. :

mdication of course angle.

2. Automatic determination of radio station bearing on a course

‘indicator.

3+« Instrument la_.nding by means of a simplif_ied. blind landing system.
4. Reception of audible signals from medium-wave band radio stations
within a frequency band spread of 120-1340 kilocycles.

- The ARK-10 medium-wave band automatic radio compass is designed to

operate in three modes:

Mode 1 -- the automatic direction-finding COMPASS mode.
mode, as the radio compass is tuned to the frequency of a direction=-
. -

indicating station, the course anglé to the station 1s automstically set on b

the UGR-4 course indicator.

i
i
'

Mode 2 -~ the audio direction-finding LOOP mode. In this mode, as f
u the instrument 1s tuned to the frequency of a direction:-indicating radio %
' !

sfa.tion » the loop antenna is rotated (by means of the manual-turn switch ; "
. : _ ?
warked LOOP L -- P) while listening to the signal or while observing |
!

]

wEY t
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(p 131]

X

-

-is set on the UGR-I course indicator.

. following components (See figure 32):

the strength of the signal on the tuning indicator; the direction of the -
: /
loop antenna is then determined in relation to minimum (or zero) recep-

tion. Either the course angﬁ.e, or an angle-of 180° from the course angle,

Mode 3 ---the ANTENNA mode of operation. In this mode, the radio
-
compass functions as an ordinary medium wave-band communication receiver
with considerably high sensitivity and interference rejection. .

The ARK-1l0 radio cowpass set installed in aircraft consists of the

l. Receiver
2. Power supply

3. Control panel

L. REMOTE FREQUENCY SELECTOR switch (PVD)

5. UGR-UU course indicator (of the KSI set)
6. TUNING indicator | X

7. SHORT RANGE -- LONG RANGE switch

8. UAP-1 multipurpose automatic switch

9. Antenna amplifier
10. Directional antenna unit (loop)
11. Common (non-directional) rod antenna of the RSIU-5 and ARK-10 radios
12, AF-1 filter for the common rod antenna
13. Five-meter feeder 'équivalent in the channel of the directional

antenna (two)

~139-
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1.

15.

16.

17.

~

F:Lﬁéen-meter feeder equivalent in the chamnel of the comaon rod

antenna

Three-meter feeder equivalent in the chennel of the common rod

antenna
/

ARK-BPRS (BPRS, Blizhnyaya Privodneya Redio Stantsiya; Inner

Marker Beacon) signal lamp

Set of lesads and cables.

7, -
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[p 130] Captions to Numbers on Fig. 32 on the Preceding Page Showing the

ARK-10 Ré&io Compass Set
1. Receiver N | .
2, .Control panel
3¢ Loop antenna
4, Power Hupply
S Antenng amplifier
6e Tuning indicator
- 7. RENOTE FREQUENCY S8ELECTOR switch (PVD) .
‘;'\ | 8. UAP-1 muiltipurpose automatic switch ' |
- 9. Feeder equivalents (3 m, 5 m, 15 m)

a1b2e

R N i
.
i Seth [
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[p 132] 2. Location of the Redio Compass Components in the Alrcraft

Components of the radio compass are located in the aircraft as
follows (See figure 33):

1. Receiver -- in the upper part of the equipment bay, between
frames 5 and 6, | |

2. Power supply -- in the upper part of the equipment bay, to the
right between frames 3 and b (closer to frame k), | ' |
o | . 3+ Control panel -~ on the vertical panel of the starboard cock-
| pit console. |

k. REMOTE FREQUENCY SELECTOR switch (PVD) -- on the vertical part
of the port cockpiﬁ console, ’

S« UGR-4U course indicator -- on the 'movable port section of the
o . cockpit instrument panel.
N 6. Tuning indicator =-- on the horizontal part of the starboard
cockpit control console. ‘

| T. SHORT RANGE -- LONG RANGE switch -- on the port stationary

panel of the cockpit instrument console.
8. UAP-1 multipurpose automatic switch == at the instrument panel
) | on the starboard side between frames 6 and Te |
| 9. Antenna amplifier -~ on the rear stationary section of the
canopy (in the area of frame 13).
; 10. Loop antenna -- in the lower portion of the nose section of
the fuselage between frames 2 and 3 in a special compartment along the

axis of symmetrye.

«143-

j @

i SECRET 50X1-HUM
Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA- RDP8OT00246A030900040001 -4




———— — ——

X n T
______.. Declassmed in Part - Sanltlzed Copy Approved for Release 2013/01/25 CIA-RDP80T00246A030900040001-4 ..« -

SECRET

50X1-HUM

& N
A <
[ I
L~ Sieldsis
z = IRAlR
0 §
- N
o 9
- S
io 15
"lq .
37 3388
1o EER .
: ,:aq ) i

mr_d'afﬂ
Uiy L

e

Lol %
T ‘4“. oL

5 RETII PR ORI TS O PR SRR TR Sy N AR

Pig 33 Interconnection and Location Diagram for the ARK-10 Radio Compass Components

H
3 . 4 - -
\,

Fom o

-~ “

Declassmed in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA- RDP80T00246A030900040001 -4 -

bt A WSNI Y AT WA T Bd N D



¢

DecIaSS|f|ed in Part - Sanltlzed Copy Approved for Release 2013/01/25 : CIA- RDPS0T00246A030900040001-4

' Declassified in Part - Sanltlzed Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030900040001-4

CNNA 111IRA

~ [p134] Captions to Numbers on Fig., 33 on the Preceding Page Showing the Inter-

connectidn and Location Di&am for the ARK-10 Radio Cogr.oass Cmggonents |

1.
2.
. 3e
b
50

6

T
-~ - 80

Receiver

Power supply

Control panel |

REMOTE FmUmcr’/sm.Ecmn switeh (PVD)
UGR-4U course indicator (of the KSI set)
Tuning indicator

SHORT RANGE -- LONG RANGE switch

UAP-1 multipurpose automatic switch

(Note: In the source document, the typist inadvertently jumped here from

8 to 10 Lack of correspondence of the numbered captions to the numbers

. T on figure 33 confirm the error. The necessary correction has been made

in the English version.)

9e

10.

&
12,
i3.
-1k,
15-16,

* 17K-26Ke

ARK-EPRS signal lamp

Antenna amplifier

AF-l antenna filter (separation)

Common rod antenna of the RSIU-5G and ARK-10 radios
Directional (loop) antenna unit

o-meter feeder equivalent in the directional antenna channel

-15-meter and 3-meter feeder equivalents in the common rod antenna

channel

Set of wire harnea'she‘s and feeder cables [npt indicated]. 1

S ‘th'
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) 1.35] ll. Common réd antenna -- on the rear stationary section of the o 8
' canopy. /- . , | R b
12. .AF-l antenna i’ilter - faatened to the lower end of the common

- rod antenna,

b
13+« ARK-BPRS signa.l lamp -~ on the cockpit instrument console. - o
3. Radio COmpass Servicing and Maintenance S I k¥

Precautiona.ry Measures

When tuning, inspecting, repairing » and trouble-shooting the radio )
compass, bear in mind:thatz _ ' _ R

~~ 1. When the locators are uncovered, the automatic tuning buttons |

(1-9) must not be pressed. I Lk

2. The COARSE TUNING CONTROL must be pulled out as far as it will

g0 before it is used for centinuous frequency tuning. : o . 1-

3. If the dutomatic tuning mechanism begins to whirl without stop=: ¥

Ping after cne of ﬁhe numbered (1-9) buttons has been pushed, another: |

button must be pushed to stop the mechanism, after which the desired
button may be pushed e.gain.

k. The radio compass must not be operated unless one of the nurbered
(1-10) buttons on the panel is in & depressed pogition.
| 5. The tuning dfal may be disturbed when switching sub<bands during
(» 136] continuous tuning; therefore, select the desired wave band on the tuning -
~dial first, and then _tﬁne in the frequency,

—

6. When checking the operation of the UAP-1 on the grouwnd; end when
the ambient temperature is more than 50° Centigrade, do not leave the BPRS

<146 S S ®
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- 'in the TUNING MODE for more than 2 minutes.

7o /It the control panel becomes accidently inoperative, the P button

. cannot be.used; continuous tuning may be accomplished dy depressing any

' p 138]

- of the fixed-position buttons. In this case, the WAVE BAND SET and the

COARSE TUNING controls must be disengaged.

: . :
Radio Compass Operating Procedure

The redio compass is operated from the control panel (See figure 3W) 2
To operate the compass proceed as follows:
1. Twn on the ARK circuit breaker located on the rear electrical

panel‘ of ‘_bhe cockpit control console; then, twrn on the radio compass by

. rotating the MODE SELECTOR switch from the OFF position to one of the

three positions -- COMPASS, ANTENA, or LOOP.

2. Tune the receiver to the desired frequency of the operé,ting wave

. band by first pressing the P button and then locate the WAVE BAND SELECIOR,

COARSE TUNING, -and CONTINUOUS TUNING controls in their proper positicms.
3¢ To tune the receiver to fixed frequencies, depress the button
designating the desired pretuned frequency.

k. To change the pé.ssband., place the BROAD - NARROW passband selector

‘gwitch in the desired position.

5¢ To change from the PHONE to the TELEGRAPH modes or operation,
locate the TLF~TLG switch in the appropriate positions

6. To regulate receiver gain in the ANTENNA and LOOP modes and to
adjust earphone signal volume in the COMPASS mode of operation, use the
knob labeled VOLUME CONTROL.,

[
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. ‘
3 )

To To rotate the directional antenna in elther direction in the

!
LOOP mode/ depress the LOOP L-P (Levo-Pravo; Lert-Right) switche
For convenience of “Operation and, particularly » to accelerate . i

fixed-frequency tuning » and at the same time to‘ provide selection : _-
b .

~ of long~-range homing atation or a short-range one, a RI'MOI‘E FREQUENCY

SELECTOR switch (PVD) 1s supplied with the redi¢ compass (See igure 35)e . - I
The even-numbered buttops on the control console gelect short-range -

redio stations and are connected to the REMOTE FABQUENCY SELECTOR
switcehe. v

~ During landing approach » the AUP-1 multipurpbse automatic switch

is used to switch from long-range homing radio t&’. short-range approach

- ﬂr"?‘f'?"‘—

: . f
~ radio. However, manual tuning of the radio compéhs is still possible
Vith the SHORT RANGE - LONG RANGE switch on the pircraft.

bt e y

B e
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AHTEHHA = antenna,
KoMil. = compass
PAMKA = luop (antenna)
6bKA, = gpf

=P
HHANAIOH = waveband

HACTPEMKA rPYBAg = C‘Odrsg
funitg

Per. TPEMEGCTS = Veluine Coutry)
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WHP= Broad
Nl
n- P

Fig. 34 ARK-10 Radio COmpe.ss contre X, .
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Fig. 35 ARK-lO Radio ConrpaaSafrequency ‘selector swii.c@ (pyD)
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(p 139]

Preliminary Check and Tuning of the Radio Compass

/1. Setting the Fixed Frequencies on the Ground

a) ' Connect the aircraft power circuit to the ground power ‘source
(direct and alternating current).

b) Turn on the ATRCRAFT BATTERY, ATRFIELD switch, located on the

‘vertical part of the starboard cockpit control console, and the ARK cire

cult breaker loéat_ed on the starboard console electrical panel. .
c) Place the mode switch.in the ANTENNA position and the TLF-TLG
switch in the TLF position. | | .
d) Depress the selected button. |
'e) After the mechanism has completed its cycie » release the WAVE-

BAND switcﬁ and set the sub-band to correspond to the selected frequencys

Lock the WAVE-BAND switch lknob.

f) Unlock the COARSE TUNING knob and set the dial to the desired
frequency. .

Fine tuning on a given mark on the diai is performed with the aid
of the CONTINUOUS TUNING knob, which first must be moved to the stop,

£hen carefully turned from side to side, and adjusted for maximum declinge

tion of the tuning indicator needle. Listen for the radio station call

signals,

Fine tuning with the CONTINUOUS TUNING knob is done initially
over & broad ba.nd and then over the narrow band (then return ‘again to
the broad ba.nd)

During fine tuning, adjust receiver gain with the VOLUME CONTROL kuob

~150-

SECRED - 50X1-HUM

Declassified in Part Sanltlzed Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030900040001-4




\ 50X1-HIl IM

Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030900040001-4

e e .t .

o v m——

. —-—

T -~

80 that tl/ze indicator needle stops in the center of the dial. Following
completion of tuning, reset the locking device on the COARSE TUNING knobe

Essentially the same prdcedure should be employed to tune the raiio
to assigned frequencies of long-range and short-range homing radio sta-
tions on the rema.inirtg fixed-frequency tuning buttons and to fill out' the
fixed~frequency-button table on the radio compass ¢ontrol panel. When
tuning to fixed frequencies, remember that the even-numbered buttons
(2, 4, 6, and 8) are used to set short-range radio station frequencies,
and that the Qdd-numﬁered. buttons (1, 3, 5, 7, and 9) are used to set
frequencies of long-range radio stations. A short-range station and its
counterpart long-range station occupy consecutive numbers.

Bear in mind also that each even-numbered bufton corresponds to two
positions, I and II, on the REMOTE FREQUENCY SELECTOR switch, and that
the selector is set according to the frequencies of the short-range and .

long~-range homing radio stations. In the event that the (dial) frequency

. of the shorterange approach radio station is less than the frequency of

the long-range station, then the PVD [FREQUENCY SELECTOR] switch must be
placed in the I position. Should the (dial) frequency of the short-range

~approach station be greater than the frequency of the long-range station,

then the PVD switch must be placed in the II position. However, should
the frequency of the ahort-xfange approach radio station exceed that of
the long-range station by 80 or more kilocycléa , then the switch should
ve placed in tﬁe I position.

0151-
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[p 241] 2+ Fixed Frequency Tuning on the ARK-10 o i

_Depress & button to select the desired fixed frequency. No further

tuning of the radio compass 18 necessary when receiv:;.ng é homing station

opérating on a stabilized fregquency.

Should tuning become necessary, the COARSE TUNING control must be
unlocked, and the CONTINUOUS TUNING control should be adjusted for max=

imum reading of the tuning indicator needle.

e e A R

3. Continmuous Tuning on the Radio Compass

a) Press the CONTINUOUS TUNING button (identified with the letter

P [Plavnaya; Continuous])e | . L
b) Place the MODE switch on the control panel in the ANTENNA posi- ;
tion and the TIF-TLG switch in the TLF position. \ .
.¢) Select the desired sub-band with the WAVE BAND SET knob. -

d) 8Set the COARSE TUNING control so that the dial reading corresponds _ ‘ '

TR
7 i

approximately to the station frequen_cy.
e) Depress the CONTINUOUS TUNING control as far as it will go and

L A o
te ¥

use it to set the control_. panel dial exactly on the precise frequency of |
the station. If the station is stable, further tuning will not be re- o
quired. Listen for the call signal of the homing radio station.

| £) If the station is not sufficiently stable, carry out fine tuning

with the CONTINUOUS TUNING knob by turning it in both directions for.3-k ke, = |

T . until a maadmm reading'to the right on the tuning dial is achieveds The ‘
| - 3
VOLWME CONTROL knob on the control panel should then be used to bring. E

=152«
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the Mc;ator needle back to the center of the dial. Resume fine tun-

[p 142] 1ng. It should be noted that the tuning 1s performed with the use of
‘ the tuning indicator and with the BROAD - NARROW switch on the control
; panel in the BROAD position; however, it is then necessary to switch
back to the narrow band and to tune once more.

_ Operation is normally over the broad band. The narrow band is re-
comnended to be used when interference is encountered from atmospheric
disturbances or from stations operating on adja.ce,m frequencies. c

After completing tuning in the ANTENNA mode, switch to the COMPASS
mode and bring in a radio station to check the direction-finding accuracy

' og the course indicator.  This is done by ltu:ming the pointer of the L - P

PN (LEFT - RIGHT) switch 100-160 degrees in either direction, and then check-

{ ing its return to the proper bearing.

Note: 8hould the signal of a strong broadcasting station be heard
in the earphones while tuning the radio compass to a homing
station, this could be caused by the formation of combined fre-
quencies in the antenna amplifier. Combined frequencies are
formed whenever the frequency of the homing station is the same

as the beat frequency of two strong interfering stations; these

!

!

I

‘ interferences, however, are heard only through the earphone Jack

.- and do not affect bearing indication accuracy. '

E . ' Should the interference be 80 strong so as to prevent the

' homing radio call signals from being ‘hea.rd, the radio compass must

be removed from the plane in order to check the combined

. =153-
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(» 143] 7 _interference attenuation in the receiver channel. Frequencles
B . . / .

of 300, 600, 900, and 1,200 kc constitute interference points in |

:
the radio compasg. Various whistles may be heard at these fre- ‘
quencies. This reduces homing sensitivity to one half to one {

sixth of the normal level.

Operational Check of the Radio Compass : : B ‘ki
l. Connect thé airfield power source to the aircraft power circuit.
2. Turn on the AIRCRAFT BATTERY, AIRFIELD switch located on the ver-

tical section of the starboard cockpit control console and the ARK circuit'

T

breaker located on the rear electrica.l panel of the ete.rboard control console.

. I

3. Turn on the MODE switch to the COMPASS, ANTH\INA and LOOP positions, .

PR e

anke make sure that the radio compass is’ on by checking'to see that the

' Panel illumination light is lit. Check tuning indicator needle declinatioh ‘ ‘ :

T

and tl‘xe presence of noise in the earphones (the VOLUME CONTROL should b:e; '
~ rotated clockwise as far as it will go). | e
4. Place the MODE switch in"the ANTENNA position, tune the recedver
%o any redio station in this band and listen to its call signal. | . I
[p 4] ° 5. Locate the MODE avitch in the COMPASS position. The WGR-bU - ||
© " indtcator should then point in the direction of the radio staticn. o
6 Make sure that the SUB-RBAND switch is operating by listening for.
" noise in the earphones. '

/[ 7. Make sure that the.'I'LF-TLG switch is working by listening for

o
TR RSt I e a by

an audible tone (ome k¢) in the earphones when switched to the TLG mode
and for the disappearance of the tone while switched to the TLF mode.

15k L @
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8e Ma.nipulate the VOLUME CONTROL knob _locat_ed on the control panel

and make/sure that the regulator is operating when the MODE switeh is. in

the COMPASS, ANTENNA, and LOGP positions.
9e Ascertain the formation of broad and narrow bands when using
the BROAD - NARROW m’ritch. - Both timbre and volume should change in the
earphones -when switcixing from one band to the 'other.
10, Make sure that the electromagnetic brake on the CONTINUOUS -
TUNING control is working by depressing the tuning knob as far as it
will go and by observing if it remains in that position. | T
ll. Depress the L-P switch on the control panel and make sure that
the loop antenna can be turned manually in the ANTENNA, LOCP, and COMPASS

' modess The loop should turn faster in the COMPASS mode than in the other

two modes.

12, In the COMPASS mode, swing the loop antemna 100-160° awey fvom
the homing bearing and check if the indicator needle returns to the pro-
per bearings Repeat this process several times » moving the loop antenna
£irst to the right and then to the left away from the correct bearinge

13+ Tune in a broadcast station and check the radio compass tuning
dial graduation as followss

a) Place the MODE switch on the control panel in the ANTENNA or
LOOP positions:

b) Depress the P CONTINUOUS TUNING button.

¢) With the COARSE TUNING knob select on the dial a frequency core
responding .to that; of the'bréadcasting station being used for the test.

=155
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d) Set the BROAD - NARROW knob in the NARROW position and adjust the
commuo(s TUNING imob for maximum declination of the tuning indicator

| needle. T
| The difference between the dial freqﬁency reading (which corresponds
to fine tuning) and the actual frequency of the station signal being re=
ceived will :Lndicate/the accuracy of the tuning diale. Dial error must
not exceed 200-800 ke, isee, one half of a small graduation mark on the
diale

1k, Determine the approximate range of operation. This can be accoms

~ | Plished by tuning in the COMPASS mode to several stations located at least
100-200 km from the aircraft. Station bearings should be indicated and
the station call signals should be ax/xdible;

15« Check the radio compass tuning cycle time. This requires that | ‘
the control panel button 1 be used to set a frequency of 540 ke on sube ;
band III (on the 120 dial). Button 2 should be used to set a frequency of

(p 146] 245-250 ke on sub-band I (shown on the 125-130 dial); either an operational
station must be locatedlat this frequency, oxr the fi'equency mst be Ob=-
tained from the IFK-2 test instrusent.

Before beginning the measurement, button 1 should be depressed
(setting the frequenc& at the beginning of sub-band III), The tuning
interval is measured on the second counter from the instant button 2 is

/ : depressed to the instant the course indicator needle comes to rest in
the bearing position of the radio station [i\tote: In thé source document,

two-thirds ¢f a line is blacked out here; t.he rest of the sentence reads
S - | -156- S ®
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P a) Place the MODE switch on the control panel in the LOGP position,
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x ‘a8 follows:] and to the declination of the tuning indicator needle.

' 16, [Place the SHORT RANGE -~ LONG RANGE switch £irst in the SHORT
RANGE position and then in the LONG RANGE position and check the tuning
dial at each of these positions to make sure that the radio compass is tune

ing to frequencies cor‘responding to short-range and long-range homing

stations. After completing the check, place the switch in the LONG

0 RANGE position.

17 Check the operation of the UAP-1 switching device as follows:

b) With the L-P switch position the loop antemna o0 that the UGR-4U
indicator reads 0 -20°
¢) Engage the odd-numbered button which sets the frequency of -
& long-range airfield homing radio station and engage the even-numbered
[p 147] buttons (short-range approach radio station)s During this operation, the
| SHORT RANGE -- LONG RANGE switch must be in the LONG RANGE position, and’

| the remote sub-band switch (PVD) should be placed(’ in the I position,.
| d) Place the LANDING GEAR LIMIT switch in the WHEELS UP position.
Use the 'buzzer t0 check the operation of the MRP receiver by the illumi- |
nation of the signal lamp on the instrument panel (the T-k panel)s Then
place the landing gear limit switch in the WHEELS DOWN. positione
This should cause the radio compass to zero-in on the frequency of
a short-range approach radio statione

e) Purn off the buzzer and the marker beacon receiver.

x*

£) Use the L-P switch to position the loop antenna to the point

«157=
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vhere the radio compass switches over from the short-range to the long- '
range- homing radio statione | | ’ |
Turn off the-radio compass and disconnect the airfield ;]L)awer aoﬁfcé
from the aircraft power circuite . | |
[p 148) / Chapter III
| | The RV-UM Low-Altitude Radio Altimeter

le Geheral Information

The RV-UM low-altitude radio altimeter is designed for determining
~ the actual altitude of the alrcraft over the earth's surface and for
signaling the dangerous altitude preset by the pilot.,

The Doppler system 1s used to determipe the actual altitude of the
aircraft, '

altitude of up to 400 meters. .At altitudes greater than LOO meters,

Note:  Only the radio altimeter is used to measure the actual aireraft

the barometric altimeter is employed, and the radio altimeter is
used for ‘oriéntation;; purposes'.

When flying at altitudes above 600 metérs » to prevent the UV-57 alti-
meter from giving a false reading, a blocking circuit in the RV~-IM radio
altimeter tra.m;ceiver positions' the UV-57 altitude indicator needle to
the right stope.

A dangerous altitute warning signal is incorporated into the radio

1 a.ltimeter transceiver circuit so as to provide both visual and audio
| - warning to the pilot ahmald. the aircraft descend to one of the dangerous
| | -158- |
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? (p 150] The/ audio dangerous altitude signal is an intermittent tome of

altitudes which he had previously selected and set into the instrument.

k0O ke of 2-3 seconds duration heard in the pilot's headphones.
| The visual signal is the illumination of a red signal lemp on the
left movable section of the cockpit instrument panel.
Dangerous altit'{lxde warning signals may be provided at altitudes of
50 meter, 100 meter, 150 meters, 200 meters, 300 meters, or 400 meters,

depending on the position of the DANGEROUS ALTITUDE switch. When the radio

e i Ve e kA Rt e < renn - achmaames oors e

altimeter is put in operation on the ground, both audio and visual s:ig- K
nals are activated, and the visual signal remains lighted until the aire-
| eraft has exceeded the altitude to which the DANGEROUS ALTITUDE switch
: has.been set. S : _ ‘ |
| . o 0 The following RV-UM radio altimeter components are installed in
| the aircraft (See figure 36): |

. ' » l. PP=-U transceiver | - /

2. Transmitting antenna

3« -Recelving antennsa

4, UV-57 altitude indlcator

5 Red eigna.l lamp |

6. PSV-UM DANGEROUS ALTTTUDE switch

b sl D b . e e

To .Set of wire bharnesses and feeder cables

I 2. Location of Redio Altimeter Components on the Aireraft

Components of the RV-M radio altimeter are installed on the aircraft
as follows (See figure '37)‘:

‘ =159~
o ' ,
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Fig. 36. RV-UM Radio Altimeter Set
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1-Trancceiver; 2=-Trancritting and Rocedving Antennas; 3-Altitude Indicator;

4-Dangerous Altitude Switch; 5-Signal Lamp
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(p 152] Captions to Numbers on Fige 37 Showing the Location and Cebling Diagram

e
24
3e
ko
Se
6e
7,
8K - 19K,

of the RV-UM Radio Altimeter Components on the Alrcraft -

Transceiver - PP-U unit

Transmitting antenna

Recelving antenns

UV=57 Altitude 1x/1dicator

Signal lamp

PSV-UM DANGEROUS ALTITUDE switch
VChF=3 filter

Set of wire harnesses and feeder cables
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[p 253]

l. The transceiver is installed in the upper equipment bay between

frames 3/a.nd 4 with the front panel facing frame L.

- 2+ The receiving antenna is mounted on the underside of the ata.rboard

wing. between forward ribs 23 and 24 with its axis parallel to that of the
aircrafte '

’

3¢ The transmitting antemnna is placed on the underside of the port
]

- wing between forward ribs 23 and 24 with its axis also parallel to that

of the aircraft.

ke The UV-57 altitude indicator is located on the port movable section
of the coékpit instrument panel.

5S¢ The PSV-UM DANGEROUS ALTITUDE selector swiﬁch is on the central por-

 tion of the'.cockpit instrument panel.

- 6. The DANGEROUS ALTITUDE signal lamp is located on the left movable

panel of the cockpit instrument panel.

3« Servicing and Maintenance of the Radio Altimeter ‘

Preliminary Tuning and Testing

Once the preadjusted radio altimeter has been installed in the aire-

- craft, it does not need any further tm;ing during operation since it is

already tuned to a preset frequency. The RV-UM is retuned only in event

of repair or componenﬁ replacement.

- Calibration

Calibration of the redio altimeter is carried out on the aircraft
with the aid of two T-l1 Testers in the following sequence:

Connect the radio altimeter to the tester 20-meter equivalent delay

«163-
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line by fisconnecting the F-3 lead from the H-l terminal end replacing

it with a connecting cable (See figure 38).

Receiver - Transmitter Fl

/ P
O Transmitter o 52 E, ©
 PP-WM
@ Revr M 0 B, B O -
o F 1 Attenuator i
Fige 38 Comnecting diagram for the T-l1 Tester 20-meter delay line |

and the PV~UM Radio Altimeter

With the ZERO SET potentiometer,set the altitude indicator needle : v
at 20 meters 2 meters minus the residual altitude.

[p 155] 2. Connect two 100-meter delay lines to the radio altimeter and

two T-l testers without an ‘attenuator (See figure 39).

AN
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. / Receiver - Transmitter F1
@ Transmitter OBy By, 0 OBy By 0O
PP-UM v Fe3 F3
Revr , o) ' 0- .
? , B BT | R
R B

- Fige 39 Connecting diagram for two 100-meter delay line, T-1 testers,

and the radio altimeter

With the CALIBRATION potentiometer set the UV-5T7 altitude indicator '

. gisters within 4-5 meters of these points,

correct any error with'the ZERO SET potentiometer.

t0 read 200 meters 45 meters minus the residual altitude,

. | _ 3¢ Check the calibration at the 20-meter mark and, if necessary,

Adjust settings at

the 20-meter and 200-meter marks until the altitude indicator needle re-

[p 156] 4. Connect the 100-meter delay line to the radio altimeter and the

- Tel tester with an attenuator and check the reading of the altitude indicator.

at the 100-meter mark., The e.ltitude indicator should read 100 meters ;\_5

meters minus the residual altitude,

Over-all Sensitivity Check of the Radio Altimeter on the Aircraft

altimeter, -

a . .

When the T-1 tester 1s used to determined over-all sensitivity of

-~

: e £ -165 -
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the radic; altimeter, the minimal reflected signal strength value is

found at which, when fed to the receiver, the altimeter will give a

correct altitude reading. Changes in the reflected signal value are

obtained with the help of the attenuator by changing the distance between H

stationary and movab/;.e couplers.

Over-all sensitivity i1s determined at the 100-meter mark (with . : v .;'
allowance for the residual altitude).

Proceed as follows:

meter (See figure LO),

(p 157]

© Revr M

J) Transmitter
PP-M

Py

Fige 40 Connecting diagram for the T-l 100-meter delay line and the

Attenuator

. Receiver -~ Transmitter Fl

Fp

le. Connect the T-l tester 100-meter delay line to the radio altie

—~—
-

e |.-.—.

RV-UM Radio Altimeter

2e Connect the airfield power source to the aircraft power circuit,

e

electrical panel qf' the starboard cockpit console, and turn on the MRP-RVU I
: ¢

-eircuit breaker located on the forward electrical panel of the starboard |

=166-
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; | cockpit console. Preheat the tubes for 3-5 minutes.

T 3. /Slovly withdraw the movable part of the attemiator umtil the
altitude indicator needle falls 10 meters from its original position.

(p 1591 4. Read the attenuator dial. Total attenuation of the T-1 tester

delgy line and of the attenuator should be no less than T5 decibels,

. mm ke ——— ——

5. Spread the ‘attenustor to the limit. The needle of the UV-57
altitude should drop below zero (See figure 4l),

If the total attenuation of th_e T«1l tester and the attenuator
18 less than 76 decibels, or, if the UV-57 altitude indicator needle is -

T~ above the zero mark, replace the altimeter set.

b Note: 1. During the over-all sensitivity check, the PSV-UM DANGEROUS

‘ " ALTTTUDE switch should be in the OFF position (See figure 42),

: . 2. During the over-all sensitivity check, the total attenuation

' of the T-1 tester and the attenuator should not exceed 67
decibels.

After completing the check, turn off the radio altimeter and dis~

connect the airfield power source from the aircraft power circuit.

4 ek ————
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Operational Check of the Radio Altimeter

Conrect the airfield power source to the aircraft power circuite.

Turn on the AIRCRAFT BATTERY, AIRFIELD switch located on the forward
electrical panel of the starboard cockpit console ,, .and switch on the

MRP-RVU circuit breaker located on the forward electiical panel of the

e s et

starboard cockpit console. Some 2-3 minutes after the altimeter has

been turned on, the altitude indicator needle should come to rest at

o ——————————

[15 160] . the zero mark on the dial within a tolerance of <5 meters; an audible
dangerous altitude signal should be heard in the pressurized helmet head- .
éet'ror 3-10 seconds, and the DANGEROUS ALTITUDE signal lamp on the instrue
ment ﬁanel should light. o

2o Check 2ero set accuracy on the radio altimeter. Should fhe

. ' altitude indicator needle °deviate from the zero ma.rk by more than +5

. meters, it should be brought within tolerance with the ZERO SET potentio-
meter on the altitude indicators '
3+ Check the operation of the r-f oscillator with the aid of the
I-2 Indicator furnished with the T-1 Tester set. For this purpose, a
.gpecial cyl;nd.rical cartridge is placed over the TRANSMITTER peg on the
transmitter. Normal illumination of the signal lamp on the I-2 Indicator
signifies that the r-f oscillator is operating properly.

k. Check the opéeration of the antemna circuit with the aid of the

S I-1l Power Indicator furnished with the T-l Tester set. This 1s done by
h ‘ pPassing the indicator near each of the a.ntennas. If the antenna and

feeder channels are in good condition, the lamp on the I-1 indicator will

‘. . . . "169.-
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light.

| Se éheck both the audio and visual signals., This requires that

| the DANGEROUS ALTITUDE switch be placed in the X position, after vhich
1t may be placed in any other desired position. During this procedure,
baoth the visual and the audio signals should be activated at the approp=
riate altitude marka./ Following completion of the test, the radio alti- g
meter should be turned off and the airfield power source should be dis-
connected from the aircraft power circuit.

Chapter 4 -
~ The MRP-56P Marker-Beacon Radio Receiver .

l. General Information "

The MRP-5EP marker-beacon radio receiver is designed for recepticn
of signals from the UKV Marker Bescon and msy be used to determine the .
exact moment at which the aircraft flies over a marker-beacon transmitter. ‘
The moment is indicated by the illumination of the MARKER signal lamp on g
the signal lamp panel, and also by the sounding of an audio signal in :
the pilot's helmet headphones or pressurized helmet.

The MRP-56P marker~beacon radio receiver constitutes a part of the .
aireraft simplified blind-landing instrument flight system.

The MRP-56P marker-beacon radio receiver consists of the following
coumponents installed on the aircraft (See figure 43):

[ U,

{

| 1. Receiver b, Signal lamp : ‘

) 2. Intrafuselage antenna 5. Set of wire harnesses and ;_J-

3. Signal unit feeder cables ' i §

. P

¥70- ®

. .
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Fig. 43. MRP-56P MARKER-BEACON RADIO RECEIVER SET
1 - Receiver; 2 - Intrafuselage Antenna; 3 - Signal Unit; 4 - Signal Lamp; 5 - Cable
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1

2. Location of Marker-Beacon Redio Receiver Units on the Aircraft

/
Componenta of the marker-beacon radio receiver are installed on the

aircre.ft in the following loca.tione (See figure Lli)s
_1le The receiver is installed in the fairing of the fin . between

| ﬁ'ames 33 and 33a. _

Y: , - [p163] 2. The Mtrafd;elage antenna is in the lower starboard side of the

o | .rhselé.ge tail section between frames 30 and 3la and 1s located in a ‘Bpe= -
cial compartment together with the parachute brake,

| 3. The signal unit 1is on the starboard side of the cockpit by -

T~ frame 11. . .
| ‘44 The MARKER signal lamp is on the T-4 signal panel in the cockpit.

' f A . 3. Servicing and Maintenance of the Marker~Beacon Radio Receiver

| ‘ o . Checking and Tuning ‘the MRP- 561>

’ Once _i'.nstalled on the airecraft, the preaddﬁste_d MRP -=56P markér-beécpn
radlo receiver does not require further tuning during operation, since it
3 ! ' "', is pretuned to a siﬁgle ﬁre'set frequency-of 75 megacycies. The MRP-56P.

| | need be tuned only in cage of repair oz: cpmponent replacement or :Ln the

. event that the antenna or output circuits become detuned when checking.

Operational Check of the MRP-56P
A noise generator (buzzer) is used for the operational check along
with the MIP-48 radio marker-beacon simulator in the following manner:

! p166] - 1. Connect ‘the alrfield pover source to the aircraft power circuite

2, Turn on the AIRCRAFT BATTERY, AIRFIELD switch located on the for-

- .. ward electrical panel of the starboard céch}it 'consolle and the MRP-RVU
' . . ‘v_‘; X _.:. e - [ '
. : -1T2-
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5 (A.) Disconnector ShR20Pk4NG8 (plug with nut) for supplying power to the MRP-56P receiver
S (B.) shr20P4NG8 (socket with nut) to MRP-56P receiver ) .
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[p 165] Ceptions to Numbers on Fige 44 on the Preceding Page Showing the Location '

; :
: 7 - : _ . !
and Interconnection Diagram for the MRPLS56P Marker-Beacon Radio Receivexr :
‘on Alrcraft ; ' ¥
le Receiver &
2. Intrafuselage aﬁt/‘.ennal ' _
3. Signal unit . i
ke &ignal lamp E
b 3
o
- .»
®
]
b ;
a
-
i i?
/ ) o -
. | | _ ~1Th- ]
1
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‘ ci.rcui'b ‘breaker a.lso located on the electrical panel of the starboard

cockpit éonsole.

3¢ Aldow 30 seconds for warming up the tubes » then feed a signal
to the receiver antenna from the MIP-43 simulator buzzer, Hold the

_buzzer in the immediate vicinity of the entemna, at a distance of 10w

: / . )
30 cme The simulator should be placed in the operational zone of the

"MRP-56P é.ntenna, 1-2 meters away from it so that the MIP-48 antenna mms .

parallel to the axis of the aircraft. The MIP-48 antenna should operate

- on a preset frequency of 75 megacycles and the simuilator FREQUENCY

MODULATION switch should be placed in a position corresponding to a
modulation frequency of 3,000 cycles.

Ly If the ERP-56P receiver is operating normally, a 40O-cycle tone
signal should be heard in ‘the helmet headset or in the pressurized helmst,

and the MARKER lamp on the signal panel should light (See figure 45),

- SECRET 50X1-HUM
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(p 1671 (Captions to Numbers on Fige 45 on the Preceding Page Showing

the Circdit Diagram of the Signal Unit
le Circuit diagram of the signal unit
, 2. 100 kilohm 2 watt
3¢ 12 kilohm one watt
Lk, MRP=l /
Se ARK-1O0R2
6+ 12 kilohm one watt
. B . . | -
- 8. MK
| 9e . RCh-10K3
. 10, MRP-k |
| ‘ © 1le MRP-l
12, ARK-10R2
13 RChelOR3
1k, MRP-k4
15. MK~1OR5 |
" 16 To pin 3 of the ARK power supply connector |
1% 81@&1 to'pin 5 of the RCh connector

-17,7..‘

~
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(p 168] ' Chapter V _ . L
The’, SED=5MK Range Only Radar | | N

le. General Information

The range only radar is designed to determine by means of radio ."!
: detection the range to the target, the approach velocity, and the '
noment of effective '::l.aunching of the K-13 homing missile. ':
| In the gunnery and unguided rockets mode (MODE A), the radar con--
tinucusly supplies to the ASP-5PD sight voltages proportional to the
range and to the relative velocity of the target. S

~ In the K-13 rocket weapon mode (MODE B), the radar provides:

Y

T T R

e) Automatic and continuous determination of the present range to

the target and the indication of this range on the UD-1 range indicator.

b) Automatic comparison of true range with effective range of fir- ‘
ing rockets and the transmission of the permissive signal for fir:t.ng them
to the green EFFECTIVE RANGE signal light. - |

c) Transmission of the need-to-disengage-the-attack signal to the red
DISENGAGE signal lamp.

The VRD-2A effective range computer installed in the range only radar

P e e s e e e -

[p 169] system supplies voltages proportional to the effective rocket launching
range relative to the altitude and velocity of the rocket-caryying aire

craft and to the approach velocity of the target aircraft,

~—

The range only radar set installed in aircraft consists of the follow-

Py

ing components (See figure 46):

=178~

-
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@
| 1. K-l combination antenns and waveguide channel
2, RB6-2M transceiver it
3+ RB6-3 range receiver unit
L., RB6-4 power unit
S+ KB6=5 velocity unit
6. K-6 control'/panel
7. K-8 comparator unit
8. VRD-2A effective range computer
¢ . UD-1 range indicator -
10. DVS-5 air speed transmitter
1l. P-5 temperature receiver
12, EFFECTIVE RANGE signal lamp
. ‘ 13. DISENGAGE signal lamp
14, RS, PUSh. -- SS «,(Rgakt;vnw Snaryad, Pushka -- Samonavodyashchiysya
Snaryad; Rocket Shell, Gun -- Homing Missile) mode switch
15. DROP TARGET button

!

16. Set of wire bundles 'and feeder.cables

~———

«
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{p L71] Captions to Numbers on Fige 46 on theAPreceding Page Showing the

Range M/ Radar S‘et

1. REB6-2M transceiver unit

2. RB6-5 velocity unit

3+ K-l combination antenna with waveguide channel
; )

Lo RB6-L power supply unit

S5« RB6~-3 range receiver unit

6. K-8 comparator unit

~Te K-6 control panel : . o .

-181-
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I 172]‘ /2. Location of Range Only Radar Components on the Airéfa.ft
‘ Units of the re.nge-only-radar set are installed on the aircraft in ,
the following locations (See figure 47):
l. The K-l combination antenna and the waveguide channel are located
inside of the 'si;ationary section of the mbvable cone.
2. The RB6-2M transceiver unit is situated in the upper equipment
bay, along the axis of symmetry between frames 2A and 3. N
3. The RB6~3 range receiver unit and the RB6-k power supply unit are

- »

mounted in the upper equipment bay between frames 24 and 3 above ﬁhe trange

ceiver wnit. . - A i
k. The RB6-5 velocity unit is installed in the upper equipment bay

between frames 2A and 3 under the range receiver unit. ‘
5« The K-6 control panel is placed in the upper equipment bay bet-

ween frames 2A and 3 to the right of and on the same level as the range , K

| receiver unit. ' : o : |

6. The K-8 comparator unit is located in the upper equipment bay | 4

'~ on the port side between frames 3 and 4 behind the power supply unite !

T. The VED-2A effective range computer is situated in the upper ||

equipment bay between frames 4 and 5 on the upper port side - a

closer to frame Se

8. The DVS-5 air speed transmitter is mounted in the upper equip- !

ment bay between frames 4 and 5 on the port side under the transceiver

e

-

" of the RSIU=-SG radio set.

“
i
f
t

I3
i
!
"
i
{
|
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[p 175] - 9. P-5 temperature receiver is in the lower nose s?ction of the
" fuselage fiaxt €0 frame 2 n the sbarboasd fides
10. The UD-1 range indicator is located in the éockpit on special a
bracket attached to the sight range indicator.
1l. The BS, PUSh == 5SS mode switch is in the cockpit on the vertica.l
‘ section of the port mstrument panel. .
12, ‘I'he EFFECTIVE RANGE and DISENGAGE signal lamps are on a special
'br_g__qkot next to the VD-1 range indicator.

13« The DROP TARGET button is on the lower left of the sight head.

&

-~
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Schematic diagram showing the arrangement and interconnections of range only radar units
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p 173] agtions to lLetters on Fig. 47 on the Preceding Page Showin g the Schemstic

Diagram for the Arrangement and Interconnections of Range Only Redar Units

Ae
B,
C.
D,
E,
Fo
Ge
~ He
I.
Jde
Ko

-

Location G

Location D

Vertical part o/f the port cockpit console

R2 connector to unit 5 of the sight
Power input cable

24C (See the main power distribution diagram)
Instrument panel connector

Rl counector on the sight control panel
EFFECTIVE RANGE

DISENGAGE

27 volts to the ON-OFF relay of the range only radar

«185-
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[p 17k]

r'e

- the Arrangement and Interconnection of Range Only Rada.r Units

Captions to Numbers on Fig. 47 Showing the Schematic Diagrem for .

l'

Combination antenna and waveguide channel

2. RB6-2M transceiver unit

16K-27K .-

RB6-3 range receiver unit
RB6-4 power supply unit
RB6-5 velocity unit

K-6 control panel

K-8 comparator unit

VRD-2A effective range computer
UD-1 range indicator

DVS-5 air speed transmitter
P-5 temperature receiver
EFFECTIVE RANGE signal lamp
nxsmch;GE signal lamp

RS, PUSh -- S8 mode switch
DROP TARGER button

Monitor  connection

8et qf wire bundles and feeder cables.

«186-
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3. Servicing and Maintenance of the Range Only Radar
/
Wa.ming |
1. When working with the range only radar, remember thaﬁ fatal

bigh potential of up to 6,000 volts is present in bhe ‘transceiver

unit.
/ - '
2. When working with the transceiver unit with the bousing removed,

.1t 18 categorically forbidden to touch with the hands the high-voltage
- rectifier, modulator, and magnetron circuits.

(p 176] Operational Check of the SRD Using the KPK Control Panel

l ~ Before undertaking the operational check of the range only radar,

' ;t i8 necessary to: ' ‘

14 . 1. Remove the air intake baffle.

| | . . -2. Connect the KPK panel to the KP monitor cable connection.
S 3. Comnect the KPU-3 instrument to the PVD-5 (but at this time, do
< o o NOT turn on the power) .

L. Set up and turn on the ventilator to cool the units.

5. Connect the external power source to the aircraft.

!

The operational check of the range only radar is performed in the
folloving order:. |

'l. Turn on the AIRCRAFT BATTERY, AIRFIELD swvitch a.nd. check the air-

craft circuit voltm It should measure 27 v +10$

2. 8et the witches on the KPK control pmel 1n the following
positions: | IR

; g | '? - @ e K ' f-‘""--'f'-“} A 50X1-HUM
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[p 277}

AGC-MGC (ARU-RRU, Avtomaticheskaya Regulirovka Usileniya-Ruchnaya
/oo '
Regulirovka Usileniya; AGC-MGC, Automatic Gain Control-Manual Gain Control)

switch on AGC,

AFC-MFC (APCh-RPCh, Avtomaticheskaya Podstroyka Chastoty-Ruchnaya
Podstroyka Chastoty; IAFC-MFC , Automatic Frequency Control-Manual Frequenéy
Control) switch on A/FC, .

MODE switch on 115 v.

3. Set the RADIO-OPTIC switch on the sight control panel on RADIO,
the ra.nge-on;y-radar operational MODE sw}tch on RS, PUSh, and the GYRO- .

STATIONARY switch on the sight head on GYRO.

4. Switch on the circuit breakers on the right panel in the following

sequence: SIGHT AND SIGHT HEATER, SIGHT, SRD, and AGD [Aviagorizont

" Distantsionnyy; attitude indicator].

Warning: To avoid damage to the sight components by the high
voltage in the range only radar set, it is forbidden
t0 turn on the SRD before switching on the sight.

In 2.5-3 minutes after turning on the range only radar, the HIGH

" . VOLTAGE signal lamp on the sight control panel should light indicating

-

that the set is ready for operation. |
5. By placing the MODE switch on the KPK panel in each of the follow-

‘{ng pasitions, 115 v, 200 v, -+300 v, --150 v, and —150 v, check the input

and rectified voltages which should be within the following tolerancess
, ‘ +10
115 v +h v, 4200 v 45 v, 4300 v £5 v, —150 v #5 v, and +150 v g5 V.

«188.

i
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[p 178}

6. To check the magnetron current, place the MODE switch on the
KPK 1in tie T (Tok Magnetrona; Magnetron Current) position. Magnetron
current magnitude should be 2.1 =4-0.6 milliamperes.

7. To check crystal current, set the MODE switch on the KPK onv
TK-I (Tok Kristalla; Crystal Current) and then on TK-II. The current
of crystal I should be within 0.2-0.8 milliampere, and of crystal IT
within O.4-1.2 milliampere,

8. To check antenna switching with ferrite commutator currents pro-
ceed as follows: first, set the MODE switch on the KPK in the TFK (Tok
Ferritovogo Kommutatora; Ferrite Commutator Current) position and the
RS, PUSh -~ S8 switch on RS, PUSh,and then on SS; measure ferrite currents
iﬂ both positions of the RS ’ PUSh == S3 switch Readings should correse
pond to values indicated on the ferrite commutator rating list.

9. Check the operation of the range only radar in conjunction with

' thﬂ Bightc

a) Set the switch on the unit 7 of the sight in the NR—SO position.

b) Check for lock on reflected signals from ground obJjects in

front of the aircraft.

Presence of lock-on is indicated by the illumination of the green
LOCK ON signal lamp located on the sight head. At this time, the D dial
on the sight computer should operate and the range indicator on the
sight head should indicate the proper range. The siéht grid should
decrease in diameter and drop d.own & little if the sight was preset for

minimm range prior to lock-on.

-189-
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e

}

l

¢) Set the MODE switch oz, the KPK panel in the U position and

- check the/ range of the locked-m target,

d) Check the operation of' the DROP TARGET button located to the
‘ . .
left of the sight head; when thﬁ\ button is depressed the LOCK ON signal
light should go out, and when reﬂeaaed, light again.

y .
10, Check the operation of, the range only radar in con:)unction
with the VRD-24 sight. ; |

i .
a) Set the GYRO-STATIONARY arrester control located on the slght
head in the STATIONARY position. ;
%) Place the BS, PUSh -~ SS_switch on SS.

¢) Bring the MN-5 neon lamp close to the antenna fairing. The

. lamp should light.

d) Switch on the AGD eircuit breaker.

e) To check the direction of movement of the VRD-2A dial in rela- .

tion to the discharge produced in the PVD system, gradually induce with

the KPU-3 instrument a discharge in the PVD corresponding to an altitude

of 1,000-2,000 meters and make sure that the VRD-2A dial begins to rotate

counterclockwise in the direction of the increaaing ratio EI; where, 'VH
is the velocity at a given altitude ’ apd H is the altitude.n Inversely,
with a @aduai]y-diminishing-to-zero dlscharge, the VRD-QA dial should
rotate clockwise in the direction of the decreasing ratio Yg_., :

Note:  The VRD-2A dlal is for reference only‘ and serves tg check the

over-all opérational capability of the computer.

-190-

. SECRET |
\

p,

R e St e s ] CURURPRUCIOU

Sreagmr e e ¢ e e
o e .

B T T i et T
;, . . T .

{
|
.
1\
i
|
|
{
l
I

-50X1 HUI\/I

Declassmed in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030900040001-4 ]



N4 111IRA

Declassified in Part Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030900040001-4

‘ .

@

11. Check the operation of the EFPECTIVE RANGE and DISENGAGE signal
cirouite./ | a '.

a) To check the operation att the EI?ECTIVE RANGE signal cirouit,
proceed as followss:

{p 180] Connect OUTPUT D and OUTPUT VED terminals on the K-8 unit to the
corresponding terminals on the KPK panel (See Pigure L8).

Place the CALIBRATION switch_‘on the KPK control panel in the ON posi-
tion. Locate the STATION MODE switch on the KPK ob §. With the ERROR
potentiometer, set the §ERROR meter to read zexos Place the KPK RANGE

~ switch on 2,000 meters. Lock on the 2,000-meter marker from the UKKM-1
{an r-f calibrator]. . | . |
o By rotating the ERROR potentiometer on the KPK and by £lipping the
4 -~ = switch beck and forth‘aﬁten'xpt o light the EFFECTIVE RANGE signal
in . the range of the ERROR meter dial.. . Bauges of 3,000, 4,000, and
5,000 meters are checked in the Same mannere The orror in the comparison
of the two voltages should not exceed -thO metera.
b) To check the operation of the stmcm signal circuit, connect
-~ the OUTPUT D terminal on the KPK o omvr D termiml on the x-6 unit.
Set the CALIBRATION switch on 'bho KPK o CALEBATION.
Set the STATION MODE sviteh on the m panel on 0, With the ERROR
DPotentiometer, bring the’ neodle on thoajﬁi}RQR- meter to maximum, Place the
/ = «= o= gwitch On o= - L | .‘ |

Lock on the 1 ,OOO-meter ma.rker from the UKKMel calibrator. By rotating

the ERROR potentiometer on the KrK, tr,v to 1ight tha DISENGAGE signal lamp

® e
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'in the range of the ERROR meter dial. _
(p 282] Aftér completing the check, disconnect the .instrument and switeh
off the circuit breakers turned on during the test. Remove the ventilator
and replace the air intake baffle.
Note: When locking on a simulated target from the UKKM~l instrument ’

a special rubber baffle should be placed on the air intake.

Synchronizing the Range Only Radar with the VRD-2A, DVS-5 and P~5

Synchronization of the range only radar with the VRD, the DVs-5, and
. . the P-5 should be performed as followss
1. Connect the external power sourcé to the aircraft.
: . 2o Turn on the AIRCRAFT BATTERY, ATIRFIELD switch located on the star- |
? . board console. : - ‘ .
. . ' " 3+ Switch on the circuit breakers on the right panel in the following
Sequence: SIGHT AND SIGHT HEATER, SIGET, SRD, and AGD,
- ' k. Connect a high-resistance voltmeter with an internal resistance of
‘ 1,000 kilohms to the 5 and VRD ZAP. test points on unit 8 of the range
only radar, |
o+ Check the range-only-radar output voltage to the VRD-2A. If the
voltage does not correspond with the value on the rating list for the
VRD-2A, ,then by adjusting the CALIBRATION VRD potentiometer on unit 8,
bring it to the correct value. _
j 6. Connect the UKKM-1 calibrator to the coaxial cable between inits

2 and 3 (PUPCh and UPCh; i~f preamplifier and 1-f amplifier).

‘ I | S

SW|™ADTM
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[p 183]

p 18k4]

Te Connect the high-resistance voltmeter to the S and the OUTPUT VRD

/
test points in unit 8 of the range only radar.
8. Connect the KPU-3 monitor and test equipment (do not comnect
the dynamic wire) to the static wire of the PVD=5 and induce a discharge

in the circuit corresponding to an altitude of 1,000-2,000 meters. The

/
~ computer dial should now begin to rotate counterclockwise toward the

maximum value of ‘_’I_I » and the réa.ding on the monitor instrument should
decrease from 27 vloilts to about 5 volts.

9. Place the RADIO-OPTIC switch on the sight control panel on
RADIO,

10, Lock on the 2,000-meter calibration marker from the UKKM-l
calibrator.‘ ‘
1l. Increase the discharge in the PVD circuit to 4,000-4,200 meters,

and make sure that the VRD-2A dial moves in the opposite direction from

.maxinmum range and that the EFFECTIVE RANGE signal lamp is lit.

12. As soon as the EFFECTIVE RANGE signal lamp lights, switch off
the AGD circuit breaker and check the range-only—radar output voltage to
the VED-2A. I% should be 7 26 volts $-0.32 volts.

Check of the RVD-2A Error When Operating in Conjunction with the

Range Only Radar, the DVS- 5, and the P-5

l. Induce a discbarge in the static wire of the PVD corresponding

to an altitude of 5,000 meters.

Monitor the altitude on the aircraft altimeter which should be DPreset

to the day's atmospheric pressure with the rack gear with allowance for

~194-
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[p.185]

instrument error.

points 1:4 unit 8,

Note: 1.

P=5 Recelver

Measure the potential between S and OUTPUT VRD test
It should be 8.67 volts +0.45 volts.

The check of the VRD-2A in accordance with subsection 1 is

receiver is +4-20° 4-5° C.

valid if performed when the ambient temperature of the P-5

/
Should the VRD-2A be checked at different temperatures,

then it will be necessary to make corrections in accord-

ance with table 1.
Table 1

Ambient Temperature
(°c)

=20
—~Lo

. =30

-=20
-—]0
0 )
10
=20
+30

+50
~+-60

~195-

[5dJad 22 qlAl

Voltage for Altitude H =
(vVolts)

9.834-10,866
9.459-10,605
9.5-10.5
9.29-10.27
8.98-9.92

84 76-9.68
8,66-9.575
8455-9.45
8.22-9.12

5 km

8.14-9,0
8.03-8.87
7.81-8.63
T+668.46

5ox1+ﬂJM“j
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2. Dials on the VRD-2A and DVS-5 instruments asre for reference ‘
/ only and serve to check tt_1e over=-all operational capability
of the above mentioned units.
3. If acc'ording to the altimeter, the day's atmospheric pres- ;‘ !
sure 13/ not equal to 760 mm, then table 2 should be used. | '
Table 2

Given Altitude

Atmospheric Pressure

Readings at H=0 After Sete . Altimeter Reading

Set by VD-20 Rack Gear - ting With Altimeter Rack Gear for H=5 km
; ' (rmn) (meters) (meters)
0 —330 . &,50 -
760 —~200 b,700 .
770 '—100 1,880 o
762,76 . 0 5,000 &
750 o 4100 5,200 '
TH0 o ' | o4-200 5,400
730 o 4330 5,500 )
i
N b
. | !
,' © =196« .
+ i :‘
SECRET

| 50X1-HUM
Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030900040001-4



50X1-HUM |

Declassmed in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030900040001-4

]
i
!
|

s el e ok i e,

[p 186]

-

[p 167]

-

Check of the Range Only Radar Antenna Alignment

The/;lignment check of the range only radar antenna is performed
when the aircraft armament is aligned.
To check the accuracy of antenna alignment, the sight guard should

be marked to indicate the center of the antenna relative to the axis of

/
- Symmetry, aircraft datum line, sight » and other armament.,

In placing the sight target at a distance of 10 meters from the
aircraft, the center of the reference circle for checking the accuracy
of the position of the antenna is placed on the axis of symmetny 800 mm
a'bove the aircraft datum line.
| The antenns ie considered correctly aligned, if the cross hairs of

the sight harmonization tube are within tﬂe 30' diameter of the reference
cirecle. B

'After the harmonization of the armament, check the accuracy of an-:?
tenna alignment as follows:

l. Remove the antenna fairing,

2. Fasten to the gptenn; reflector the attachment from the range
only radar spare parts set for installing the éight harmonization tube.

3¢ After mounting the sight harmonization tube in the center of the
attachment, look through it and check the alignment of the optical axis
with the mark on the guard for checking the accuracy of antenna alignment.

If the tube cross hairs do not coincide with the mark (1ees, they
fall outside of the reference circle), then it is neceSSary to:

a) Remove unit 1 of the range only radar from the mounting bracket,
-197-
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Detach the waveguide unit from the horn antenna located in the forward | . '
" bay and femove the reflector antenna from the wa‘veguide.. Unscrew the
four bracket retaining scfews. '
b) Loosen the external screws of the bracket holding the tube.
‘ ¢) Insert the alignment washers provided with the spare parts and
tool set of the aircraft.
d) Tighten the bracket vmorunting screws and replace unit 1 of the
range only radar, but do not install the waveguide channel in the for=- _
ward section. Make sure that the sighting ma.rk is within the 30' dia- |

- meter of the reference ci.rcle.

g ——
K1

e) After completing the alignment, secure the waveguide channel to
~unit 1 of the range only radar at the above-mentioned points.
| £) Test the v}aveguide channel for hermetic seal. ' | .
Warning: In installing and removing the equipment be careful not.
| to damage the guard and the horn antenna emitter. |

- Check of the RB6-2M Unit and the Antenna Waveguide for Hermetic Seal

The KB6-2M unit 1s tested for hermetic seal with the help of special

equipment. To accmnplish this, tighten the tie bolts of the RB6-2M hous-

{p 188] | ing. Pump in an excess pressure of 0.9 atm through the intake nipple on
the face panel of the unit. The test 1s considered satisfactory if the

prressure does not drop more than O,1 atm in one houxr.

joo , The check of the antenna waveguide system for hermetic seal is dcme

by ‘pumping ‘an’ excess pressure .of 0.9 atm into the antenna waireguide

channel with the mancmeter (in the waveguide by the RB6-2M unit).

-198- '
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- The /test is considered satisfactory if the pressure drop in the

‘wageguide does not exceed 0.1 atm per hour, provide-d. the total volume

of the hose comnected to the waveguide system is not over 4O cm3.

Check of the Geometricel Alignment of the K-1 Unit Emitter

This check is for the purpose of determining whether the geometrical

“and electrical axes of the emitter are coinéidental (See figure 49).

A special templet is used in this test and i_)§ provided with thé
aircraft spare parts set. |

The templet is placed on the K-l unit, is locked in place with
special pins inserted into appertures under the upper left and the lower
right (facing the tail) mounting bolts of the K-l unit (the mounting bolts
should be unscrewed beforehand), and is positioned along the slot of the
top screw for mounting the alignment attachment on the K-l wnit. Misalign-
ment of the geometrical axes (grooves) of the emitter in relation to
the templet axes (grooves) is measured with a ruler. |

When measuring, the ruler is always placed on the slot inscribed at
the beginning of the groove on the templet. Measurements are made in
both the horizontal and vertical planes. Misalignment in each of the
Planes should not exceed 2 mm.

This check is made only in the event that the K-1 unit has been

- previously removed from the aircraft for any reason.._ B

=199~
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Ovep-all Operational Capability Check of the Reange Only Radar

l. Connect the airfield power source to the aircraft.

2. Turn on the AIRCRAFT BATTERY, AIRFIELD switch located on the
the starboard coensole

3. Remove the air intake baffle.

4. Set the RADIO-OPTIC switch on the sight control panel on RADIO.

5 Switch on the circuit bregkers on the starboard console in the
following order: SIGHT AND SIGHT.HEATER, SIGHT, SRD, and AGD.

After the renge only radar is turned on, the HICH VOLTAGE signal
lamp located on the sight control panel should light after. a delay of
2.5-3 minutes.

| 6. Check for lock on objects of known ré.nge in front of the air-

craft. Lock-on is indicated by the illumination of the green LOCK ON

. 8ignal lamp on the sight head.

" Lock-on 18 checked in both modes of the range only radar set.

To check for the presence of lock-on in the cannon-and-unguided-

alrcraft-rocket mode,’' it is necessary to:

a) Place the range only radar RS, PUSh -- SS mode switch on RS,
PUSh. |

b) Set the GYRO-STATIONARY switch on the sight head on GYRO. |

c) Make sure that the radar Locked on target by checking to see that
the Agre'en LOCK ON signal lamp on the sight head is 1it. The indicator

o

=201~
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| located c}n the left side of the sight head will now show the range tc;
the target. '
d) Depress the DROP TARGET button located on the left side of the
sight head and lock on several other targets. Note the lock-on ranges
on the sight indicatgr.

To check for the presence of lock-on in the guided- a.ircraft-rocket f

|

. i

mode, it is necessary to: : ' ‘1
i

a) Place the RS, PUSh -- 55 mode switch in the §S position.

{p 192] b) Set the GYRO-STATIONARY switch on the sight head on STATIONARY.
. .c) Make sure that the radar locked on target by checking to see L
A that the green LOCK ON signal lamp on the gight head is 1it. The indicator é
located on the right side of the sight (on the instrument panel) will - : ,
now show the range to the target. | | : | , ‘é‘ ‘

N d) Depress the DROP TARGET button and lock on several other targe‘cs P N
note their ranges on the indicator.
e) Make sure that when the redar locks on targets with ranges of -
less than 1,000 meters » the DISENGAGE signa.l lamp is lit. When lock-on
range exceeds 1,000 meters, the signal lamp should be out.

After completing the check R place all circuit breakers and switches
in their initial positions. Disconnect the airfield power source from the
aircraft and replace the alr intake baffle.

-202-
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- [p-193]

e

. .

Chapter VI
/ .
Alrcraft Responder of the SRO-1 Radar IFF System

l. General Informa.tion

The ailrcraft responder of the SRO-1 radar IFF system identifies

'~ an aircraft to its own armed forces py means of coded radar replies

:/I . .
to challenges fxrom aircra.f’c » ground , Or shipboard interrogators.

The SRO-1l responder can comunicate with a number of interrogators
wvhich may operate on different frequencies. The response to these chal=
lenges is provided by automatic continuous frequency change over a time -

interval, covering a frequency range of 160-170 megacycles. Continuous

-frequency change is obtained by vaxying the inductance of the r-f circuit
‘by sweeping a short-circuited tuning loop inside it. The frequency shift

time interval from minimun to meximum value and back is 0.6l second and
is equivalent to one full sweep cycle.

Reception of challenges and transmittal of response signals occurs

at pre.ctically the same frequency tuning of the loop. The response sig-

nals are in Morse code. A short-duration pulse corresponds to a DOT, and
& long-duration pulse (2.5-3 times as long as the short pulse) corres-
ponds to.a DASH.

Each code 1n the above-mentioned code systenm represents one letter
of the Morse code, which consists of & maximum of four transmissionso In

order to avoid ambiguity when reading the code, the letters are sepa.rated
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by pauses. Thus, a code consists of a group of dots, dashes, and .
~ pauses, 4£1ch form a five-cycle transmission (the £ifth is a pause)
and takes 3.2 seconds for transmission.
The responder'has 12 single-letter codes. “In addition, the re- : ] !
sponder provides a special SOS signal --.a wide pulse, the duration o
of which is considef;bly longer than the usual pulse of any code. : }
To prevent the responder from falling into enemy hands there is a | [‘ |
- - detonator which destroys the transceiver. The detonator is activated
either“oy a detonator button which is operated by the pilot and located -
~ in the cockpit on the horizontal section of the starboard console, or
by an automatic inertial contactor which tr;ps if the aircraft is falling.
Warning: | ‘fhe SRO-1 aircraft responder must be destroyed under the -
| following conditions: | . o
~1le In the event of an aircraft e;nergency over enemy terri-‘. _ A
tory or if the pilot abandons the aircraft in the air. '
\ 2. In the event of forced landing in enemy territory.
[p 295] - ' 3. In amr\circmnsta.nce when preservation.of the secrecy of »
' the ‘res'ponder is. not thrmteed. F
The responder of the SRO~lL radar identification systen in the air- . |
craft donsists of the following components'

l. Antenna
I ' 2. Transceiver o | | | -
3. Code board

L. INERTIA contactor ' | : -

=204«
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*

5e /Detonator circuit control board
6. DETONATE button |
-7 S0S exﬁensiOn switeh_
8. F-lhA filter
9. Set of wire}, bundles and feeder cables.

2. Location of Responder Units on Aircraft

Responder units are installed in the following locations on the
aircraft (See figure 50):

1. The transcelver 1s located in the upper equipment compartment

between frames 5 and 6.

2. The antenna is mounted at the top of the main fuselage section
between frames 21 and 22.

3. The code board is installed in the cockpit on the vertical part;
of the starboard console.

L. The INERTIA contactor is located on the port side of the upi:er'

. equipment compartment, between frames 3 and U.

5. The detohator circuit control board is on the left in the upper
equipment compartmen’c between frames S and 6.

6. The DETONATE button and the 50s signal switch are ple.ced in the
eockpit on the horizontal part of the sterboard console. |

T. The F-14A filter is in the upper equipment compartment.
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ga_.ptions},to Numbers on Fig. 50 on the Preceding Page Showing the Unit

Interconnecting Diapgram for the SRO-1 Redar IFF Responder
l. Antenna -
2+ Transceiver
~ 3. Code board /
4., INERTIA contactor
i o Se Detonator circuit comtrol board
6. DETONATE button
T+ Extension aw':t.t.ch
8. F-lkA filter.
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i
/
/

5
»

[p 199]

3. Maintenance and Servicing of the Responder

Precautionary Measures

The transceiver of the SRO-1 system uses a high operatioﬁ juotential ’
Which is not turned off when the unit cover is removed. Besides , the
transceiver has a de?:ona.tor , which if carelee;sly .handled may lead to
serious ipjury ‘o ma'./inten?ncé personnel and to the destru;:tion of the set.
Warning: Retmember that the detonator ‘circuit is connected directly to

the storage battery and is .always liwr'e.'

To ensure the safety of maintenance personnel and to avoid putting

the transceiver out of commission » the observance of the following pre-

cautions is compulsory:
1. ‘DQ not remove the cover from the transceiver and do not perform
repair work on the SRO-1 set when it is turned on. -

2. When working with opened units observe caution and do n6t

- touch the high voltage circuit of the transmitter and other parts of the .

circuit.

3+ Do not jar the INERTIA contactor or even accidentally press the

- DETONATE: button as this may result in the destruction of.the set.

L. ' Before starting work on the aircraft » open the access door on
The cover of the upper forward compartment and place the switch on the
detonator circuit control board on OFF, Only during flight should this
switch be located in the ON position. '

Operating the Responder

The responder is operated by remote;control from the code board,(See

figure 51). 1Its operation is designed to include a minimum number of steps.
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Captions to Numbers on Fig. 51 on the Preceding Page Showing

the SRO-{ Responder Code Board

l. CODE switch

2. Dial window

3. SO0S signal ON switch

4. READY -- RESPOND/ mode selector switch
5.  MONITOR EEADPHONE . plug .
6. Pilot lamps

T. Lavwp Dm'contro].ll(potentiometer.) : | - ' .-
~ 8. RESPOND '

9« READY

10. PHONE

= RS
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le | To start the responder, turn on the power by switching on the
v ~ SRO switch located on the front electrical panel on the starboard console,

and after a 2-3 minute delay, place the MODE switch on the code board in

the RESPOND position. This will light the illumination lamps.
2« To change rgspbnder codes (according to a preset schedule) .

rotate the CODE selé/ctor switch. The number of the selectéd code will |

show in the dial window. |

| 3. To send distress signals , remove the metal seal fastening the

; j : - * cover bracket to the S0S switch and place the switch in the ON position.
k. Check the code by the CODE INDICATOR LAMPS. ~The SRO-l pretuned

responder installed in aircraft does not require tuning during oPeratioﬁ

because 1t is tuned to predetermined fixed frequencies.

Reliability Check of the SRO-1 Detonator Circuit

1. Make sure that the OFF-ON switch on the detonator circuit control

| board is on OFF (See figure 52).
{p 2017 2. Make sure that the DETONATOR CIRCUIT PILOT LAMPS by the 'butfon and
| on the detonator circu:i.t. control board are out.

Warn mgz Should the DETONATOR CIRCUIT PILOT LAMPS be lit » this indi-

e AR et Yt e B Bt homt

.
Y T . . o
o B e At Serm b i e St b .

cates that there is a fault in the SRO-1 detonator circuit.
To avoid detonation of the set in this case, the switch on

" the control panel must not be placed in the SRO DETONATE

e

position. The fault in the detonator circuit must be found

- and eliminated.
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'

Captions to Numbers' on Fig. 52 on the Preceding i’gge Sh&ing the
Hlectricil Diagram of the SRO Detonator Circuit Board |
l. Control board

2¢ SM-30 lamp in SLTs=51 mount -

3. INERTIA contactor

. / |
L, ShRG-4 pressurized connection

5« DETONATE button
6e <4-27-volt aircraft power supply

7 To the transceiver . ' | ' .

e
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3¢ Press the SRO DETONATE button » the pilot lamps by the buttor; and
on the deéonator circuit control board must light. Release the button,.
and the lamps must go out.

4. Make sure that the INERTIA contactor does not function. To do
this, lightly tap by hand the inertia contactor hbusing and make sure that
the contactor is not '/;triggered. 4
Notes Triggering the INERTIA contactor produces a sharp click, (.

the top of the contactor circuit bolder (red color) will move
a.way. from ‘t'he center of the transparent cap, and the DETONATOR -
CIRCUIT PILOT LAMPS will light. |

Check of Responder Operation with the Use of the SG Signal Generator

" and the SV Wavemeter Test Instwuments '

1'.~ To set up the 5G and the SV test instruments, proceed as follows:
a) Plug in the earphones into the :jack on the front panel of the -

signal generator.

b) Turn on the signal generator by positioning the ON-OFF switch

“on the front panel on ON. The indicator lamp on the front panel of the

signal generator will: light and a low frequency tone will be heard in the

earphones, indicating that the signal-generator is rea.dy for use.

¢) Place the PULSE REPETITION RATE control kmob marked HIGH - TONE - LOW

in the: middle position.

d) Open the cover of the SV vavemeter, take out the antenna attached
%0 the inner side of the cover and insert it in the jack located on the
upper side of the housing.

~214-
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e) Turn on the SV wavemeter power by placing the ON-OFF switch on

/-
the front panel in the ON Position.
£) Set the HIGH-LOW sensitivity switch on the front panel of the
|

vavemeter in the optimal position for maximum declination of the needle

- to the right.

g) To note thé/ top and low calibration frequencies of 160 and 170 mc
on the LSG signal gener#tor with the help of the SV wavemeter, proceed as
follows:
Place the SG signal gemerator 0.5-1 meter from the SV wavemeter.
| Tune the wavemeter to 170 mc with the help of the FINE and COARSE dials.
Tune the SG signal generator to the same ffeq_uency by turning the vemiér.
The point on the signal genera‘bor dial whei'e the wavemeter needle is at
left maximum note as the upper calibration frequency.

Note the lower calibration frequency of 160 mc on the SG signal gene=

rator in similar manner.

Turn off the SG signal generator and the SV .wavemeter.

2. To check the Operational capability of the responder prdceed as
followss |

'a) Comnect the external power source to the aircraft power circuit |
and turn on the ATRCRAFT BATTERY, ATRFIELD circuit breaker on the forward
electrical panel of the starboard cockpit console. _

b) Place thé MODE switch on the code pahel in the READY position and
turn on the SRO circuit breaker on the forward electrical panel of the
starboard coclmit consoles

«215-
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*

c) Place the signal generator 2-5 meters from the responder antennae

a) /furn on the SG signal generator power and set the tuning knob at
wid-point of the ,ca;libration frequencies,

e) Set the MODE switch on the code panel in the RESPOND position. ‘

When the responder is operating normally, a tone will be heard in

/
the earphones (connected to the PHONE Jack on the code panel) corresponding

to the pulse repetition rate of thc SG signal generator. The indicator
lamps on the code panel will light according to a predetermined code.

When the SG signal generator is turmed off, the tone in the earphones-
will disappear; however, clicks from the responder code circuit may be

heard in the earphones.

When the SG signal generator is turned off » the high frequency-whistle

\ .
génerated by the self-activating responder should not be heard.

When the SG signal generator is turned off, the responder may be '

triggered from outside interference. This may cause some crackling to

be heard in the earphones and may :Lllumina.te the indicator lamps ‘on the

code board in accordance with the set code.

£) Check that the code correctly corresponds to the CODE switch loca-
tion for the day.

Notet Sending a narrow pulse, lights one lamp on the code panel; send=
ing a wide pulse, lights two lamps. Sending 30S pulses , lights

both lamps on the code panel with no pauses between transmissions.

After checking, place the SOS switch on OFF and the MODE selector switch

on READYe Turn off the SRO circuit breaker and disconnect the alrfield power,

-216-
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Check of Over-all Ogerational Cepability

1. /Comiect the aircraft power circuit %o the airfield power source.
2, Turn on the ATRCRAFT BATTERY, AIRFIELD and the SRO eircult breakers
located on the forward elec‘.;rical panel of the starboard console in the
cockpite.

/ :
3. Set the required code and plug in the earphones into the PHONE

| Jack on fhe code panel,

L, Place the READY ~-- RESPOND switch on the code panel in the READY'
position.

5« Turn on the buzzer and place it &t a distance of 10-20 cm from the
responé.erl aﬁfenna. ‘

6. Locate the READY -- RESPOND switch on the code panel in the
RESPOND position. Check coding accuracy by the signals in the earphones
and by the fllumination of the CODE INDICATOR LAMPS on the code panel.’ '

7. Turn off the buzzer and the responder and disconmect the alrfield

power sources

g Chapter VII

Preflight Check of Alrcraft Radio Equipment

1. Preliminary Check

The prelimina.ry check is the essence of the preflight check of aire
craft radio equipmente.
The preliminary check consists of:

a) Postflight inspection and operational check of radio equipment

-217-
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" units.

b) /Eliminat;.on of faults which appeared in flight or during post=
ﬂight inspection. '
Warnings Befo're performing the prliminary check, make sure that
the responder detonator circuit power is turned of?f,

/
' The RSIU-5G Redio Set

;. Debrief the pilot on the performance of the radio.
2+ By visual inspection, check the pressurized helmet headset, pay-
ing special attention to the condition of leé.ds and connectors. e
- 3+ Make sure that the rod antenna is secure and intact.
k. Check the outside appearance, fast_eniz;gs ,' bonding, connectors,

harnesses, and r-f feeders of the radio set components.

5 Eliminate the faults which appeared in flight or during postflight . ,

inspection. :
6. When using the laryngophone, check the operation of the radio set
(p 208] and its controls by establishing commnication on all ‘channels with an
| airfield radio station or with another aircraft radio, when using the
microphone ’ chack by eetablishing commnication on service channels only.
The ARK-10 Radio Compass -

l.  Debrief the pilot on the performance of the radio compass in flight.

. 2« Conduct a. visua.l inspection of the glass cover of the frame in-

i side the fusela.ge. Make sure it is not soiled or mechanically damaged.-
| 3. Check the outsidel appearance, fastenings, comnectors, wire harnesses,

ref feeders, and bonding of thé :radio compass components.
' «218-
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L, Eliminate the faults which appeared in flight or during post-

- £light idspection.

5e Check the operation of the radifo compass by receiving vaignals'
and by tracing the course angle of short- and long~range 'airfield. homing
radio sfations ;3 check the opéra.tion on other su'b-'baﬁds b& receiving
signals and by findihg the direction of long-range-homing and broadcasting
stations; and check the accuracy of repetitive tuming to preselectec?. fre= |
quencies at the appropriate position of the d.:l.a.]7 and: the accuracy of the
dial by tuning to a stable broadcasting station. '

The RV-UM Radio Altimeter

l. Debrief the pilot on the performance of the RV-UM radio a.ltime'éer.
2. Make sure the antenna is secure and intact.

3. In the upper compartment, check the outward appearance » Tasten-

ings, and bonding wires of the tramsceiver.

4. In the cockpit, check the outward eppearance and fastening of
the ALTITUDE indicator, the DANGEROUS ALTITUDE switch, and the DANGEROUS
ALTITUDE INDICATOR lempse :

| S5 Eliminate the faults which appeared in flight or during post-
flight inspection. | ‘

6. Check the operation of the radio altimeter by observing the

' altitude indicator needle after twrming on and signaling a given flight

altitude.

The MRP-56P Marker=-Beacon Radio Receiver

1. Debrief the pilot on the performance of the MRP=56P in f£light.

«219=
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2. Visually inspect the intrafuselage glass cover of the antenna.
Make suré it 1s not smudged or mechanically damaged.

3¢ Check the outward appearance and fastening of the signal unit
in the cockpit.

k. Eliminate the faults which appeared in £light or during post«
flight inspection. |

Se Check the operation of the MRP~56P marker-beacon radio receiver
with the ald of any marker beacon simulator.

The Range Only Radar *

l. Debrief the pilot on the performance of the range only radar
in flight. | 4 | '

2. Conduct a visual inspection of thé radar antenna failring.

3¢« In the upper compartment » checi{' the outward appearance and fasten-
ing of units, bondiﬁg of comnectors, wire harnesses, waveguides, and r-f

feeders,

4, In the cockplt, check the outward appearance and fastening of the

UD-1 range -indicator, MODE switch, signal lamps, and the DROP TARGET buttod. |

5. Check the operation of the range only radar with the KPK comtrol
panel (the operational capability check of the range only radar is cone
ducted together with armament specialists).

~ The SRO-1 Regoonder

1. After a flight, disconnect the power supply to the detonator
circuit.

2. Debrief the pilot on the performance of the responder in flight.

220
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- 3. Check mounting and intactness of the antenna on the fuselage.
k. /In the upper compartment, check the outward appearance, bonding
vires, and fastening of units, end the condition of the INERTIA contactor.
5. In the cockpit, check the outward appearance and fastening of
units and safe-locking of the DETONATE button cover.

6. Eliminate the faulte discovered in flight or during postflight

" inspection.

7. Check operational capasbility by signals from a ground station or
vith any simulator buzzer- (check coding by both light and audio signals).
2. Preflight Check

The preflight check of radio equipment is performed from a prepared

check 1list irmediately before a flight and' consists of:

a) Visual inspection and over-all operational'capabilit.y check of

radio equipment components.

b) Setting of fixed frequencies, wave bands, and codes required.

-for the given flight.

Warning: Before beginnixig the preflight check, ‘make sure that
the responder detonator circuit power is twrmed off.

. The IEIU-SG Radio Set -

1. Make sure that the antenna is secure and intact.

2. In the cockpit, check the outward appearance and fastening of
the control panel, the UK-2M amplifier, and the deco;;pling transformer.

3. With the use oi’ the laryngophones or microphone, depending on the

flight mission » check the operation of the radio set by establishing

o SECRET 50X1-HUM—
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P

- communication on service chamnels with an airfield radio station or with

a radio df another aircraft; listen to your own transmission on the re=-

maining channels.

L. After completing the check, place all switches and controls in
the initial position and turn off the radio.

. ' The ARK~10 Redio Compass

1., Make sure the common rod antenna is secure and intact.

2. In the cockpit, check the outward appearance and fastening of

the control panel, the REMOTE FREQUENCY SELECTOR switch, tuning and course -

indicators, and the SHORT RANGE -- LONG RANGE switch.

3. Check the operation of the radio compass by receiving smgnals

"~ and by tracing the course angle of short- and long-range airfield thing

radio stations; check the operation on other sub~bands by receiving
slgnals and by finding the. direction of long-range homing and broadcasﬂng
stations; and checlg the ‘accuracy of repetitive tuning to_preselected fre=
quencies at the appropriate poéition of the dial. . _ | _ |

After completing the check, place all switches and controls in the
initial position and turn off the radio compass.

The RV-UM Radio Altimeter

1. Make sure the antenna is secure and intact.
2. In the cockpit » check the outward a.ppearance and fastening of

the ALTITUDE indicator, the DANGEROUS ALTITUDE switch, and the DANGEROUS
ALTITUDE INDICATOR lamps.

3+ Check the operation of the radio altimeter by observing the

-222-
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altitude indicator meedle after twning on and signaling a given flight
altitude. | |

' After completing the check, place all switches and controls
in the initial position and turn off the radio compass.

The MRP-56P Marker-Beacon Radio Receiver

1. Visual.‘hr inspect the condition of the intrafuselage antenns.

2. In the cockpit, check the condition of the indicator lamps.

3. Check fhe operaﬁional capability pf the MRP-56P with the aid of
a buzzer or with a marker beacon simulator.

After completing the check, turn off the marker-beacon radio receiver. .

The Range Only Ra.dgr
l. Check the outward sppearance of the antenna fairing.
2. 1In the ‘cockpit, check the outward appearance and fastening of the
VD=1 range indicator, MODE switch, signal lamps » and the DROP TARGET bu’cton. |
3« Check the operation of the range only radar by locking on and

dropping a target (the operational capability check of the range only radar

' 18 conducted together with srmament specialists).

After completing the check, place all switches and controls in the
initial position and turn off the range only radar set.

The SRO~l Responder

l. Make sure that the power to the detonator circuit is turned off.
2s Check the mounting and intactness of the a:itenna on the fuselage.

3. In the cockpit, check the ocutward appearance and fastening of

-223-
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the code board, the DETONATE button, and safe-locking of the DETONATE

BUTTON cover.

4. Check operational capability by signals from a ground station

or with any. simulator buzzer (check coding by both light and audio

.
3 e i e e vI A M MR e

signals). /

!

~T"

After completing the check, place all switches and selectors in

v e e o,

their initial position and turn off the responder.

i i s W

(p 214] Chapter VIIT

| Scheduled Maintenance Work ' . p
Regulation maintenance of radio equipment is performed on main- , - "
tenance days every T-10 days, every 30 dayé Plus or minus 5 days, and . '
every 3 months plus or minus 10 days, after every 50 hours plus or minus .
5 hours of flyi.ng time a.nd after every 100 bours Plus or minus 10 hours of
flying time. ' ‘-
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Maintenance Performed on Maintéhance Days

Maintenance to be Performed

7-10 |
Days.

Check braided shielding of cables, -
polychlorovinyl sheath insulation
of feeders, and connections and
bonding of cables and units -

Check mounting-and‘damping of units

Check in helmet headset (preSSurized
helmet):
-- DC resistance and average speech
intensity of laryngophones
== DC resistance and. absence of
- blasting (overloading) of ear-
phones
-~ Condition of wiring and service—

ability of leads in helmet head- |

set jack; check amount of force
required to unplug jack

Check range only radar for: , :
== range calibration with aid of -
UKKM~1 instrument
== velocity calibration
-= dangerous and effective range
calibration

. Bach
30 -FS 3 Months
Days 4-10 Days
,**
o+
o
4;.
+
s
{;.
+_.A

Preflight Maintenance:Baaed on Flight Time

Mainﬁénance 10 be Performed

Maintenance Periods Based
on Flight Time Af%ier Rach

159”:t5“39H¥5,100 ~-10 Hours

intactness

*("+" indicates maintenance to be performed)

QRORET

2 3. b
. RSIU-5G Radio Set
- Check antenna for mounting and + .
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10

1l

12

13

1k

15

" Remove ABV and ZU units from aircraft.

In ABV unit, check wiring, components,
_relay,  and mounting of tubes and.crystals

f Lubricate gears of automatic reductlon"

units .

' Check condition of moisture absorbent.

If necessary, regenerate its ‘hygro-
scopic nature by calcéining

. Tune ZU unit [memory unit]

Check station modes'With I Meter

Check accuracy of frequency selection -

and operation of AFC circuit

Check current in dunmy ontenna, percentage of o

modulation and earphone voltage

Check receiver sen31tiV1ty, operation of

manual volume and sensmtivnty controls
and of noise suppressor

Check braided shielding of cables, polychlo-
rovinyl sheath insulation of feeders, -
connections end bonding of cables and
units, and fastening of cables and feeders

Check condition of plug connectors and

~ damper panel (do not open pressurized con-

nectors) and reinstall units in aircraft
Check tightnesé of sleeve nuts of cable .
and feéder connectors, fastening of units
and cushioning of ABV unit

Check operational capability of radio set
on aircraft

Check ventillation system in aircraft
On ailrcraft or on: bench check  dummy antenna

current, percentage of modulation of trans-:
nmitter and sensitivity of receiver

-226~
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ARK-10 Radio Compass

Check condition of antenna lead and its
fastening to terminal A. 3
Check condition of cables and Peeders,
feeder equivalents, bonding wires, and
fastening of cables, feeders, and
equivalents,

Remove following radio compass units from
alreraft: receiver, control panel, antenna
amplifier, power supply, loop, and UAP-l
switche

In receiver:

-= check wiring, components, mounting of
crystals and tubes on panels, crystal
meters, and condition of foil in wir-
ing strips.

check contacts of SUB-BAND switche

check contacts of circuits and of drum
.8witch springs, and check for presence
of gap between contact springs and de-
tachable strip.

~= clean drum switch . circuit contacts
-with alcohol.

lubricate friction points of drum
switch with TsIATIM-201 lubricant.

Blow dust off power unit with compressed air,
and check wiring, components, fastening of
voltage regulator, i and condition of wiring-
strip foll. Check voltage regulation.

In the loop units:
-= check wiring, components a.nd.‘ coznponent
mounting. .
== clean commutator and brushes with alcohol
=« lubricate motor reduction unit with thin
£ilm of OKB-122-4 lubricant.
-lubricate bearing with OKB-122-4 lubricant.
remove 0ld lubricant from radio deviation com-
pensator components and apply TsIATIM=-201 lubri-
cant.

-2?7-
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13

7

In control panel:

== check circuitry, components and com=
ponent mounting; wiring for clearance
from moving parts; and condition of .
contacts of selector and terminal
switches. If burnt or bent contacts
are discovered, change them.

== lubricate motor reduction unit (worm
gear) with TsIATIM-201 lubricant.

~= lubricate selsyn drive gear and gears.
meshing with it with OKB-122-L4 lubri-
cant.

In antenns amplifier and UAP-l universsl auto-
matic switch, check circuitry, components, and
component mounting.

On the monitor bench, check:

-= resistance of thermostat heating elements.

== receiver sensitivity.

== receiver passband.

~= gensitivity limit of radio compass for home
ing and bearing.

== gutomatic scan rate.

-~ calibration accuracy.

== operation of thermorelay,

-~ accuracy of repetitive tuning and tuning
time of automatic preset frequency tuning
device,

== operational capability of radio compass and
UAP-1 switch.

Check condition of pins and receptacles of cables,
feeders, and units (do not open pressurized con-
nectorss Install units on aircraft.

Check tightness of cable sleevernuts and feeder con-

nectors, and cushioning and mounting of units,

Check operational capebility to extent of prelimi-
nary check,

On aircraft or monitor bench, cbeck.

. == receiver sensitivity.
== sensitivity limit for homing and bearing.

-228-
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»= gecuracy of dial calibration and of

, repetitive tuning, . +

(p 219} ws tuning time of automatic preset fres
quencey tuning device, *

wh PARLASAIAG OF URAVHONLAY LeaVing Glee
tients, : +

RV-UM Radio Altimeter
m .
1l | Check antenna for mounting and intactness, R

2 Check condition and fastening of cables and -
Teeders and bonding of cadbles and unitse + +

3 Remove from aircraft radio altimeter transe
celver and altitude indicator. Check cire

cultry, components, and mounting of tubes ,
on panels, ' : +

L | On the monitor bench, check: :

' == modulation bandwidth and mid-frequeney = +
. of transmitter.
-- amplitude modulation suppression. *
-~ radio altimeter calibration. +
== over-all radio altimeter sensitivity. +
== altitude indicator blocking sensitivity, *
-~ Preset flight altitude signal -accuracy. +

5 Check condition of pins and receptacles of
; cable connectors, feeders, and units. Re-
install units in airceraft. : +

J 6 | Check fastenings and cushioning of units and
tightness of cable and feeder connector coupl-
ing rings. : * +*

(f On aircraft, check:

. == radio altimeter calibration.

== over-all redio altimeter semsitivity,
== altitude indicator blocking sensitivity,’
b == preset flight altitude signal accuracy.

_.229.
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1.

On aircraft, check operational capability
of radio altimeter to extent of prelimi-
nary c¢heck.

MRP-56P Radio Receiver

Check antenna fairing for mounting and
intactness.

Check condition and fastening of cables and
feeders and bonding of cables and units.

Remove receiver and signal unit from aire
craft.

Check circuitry, components, relay, and mount-
ing of tubes on panels. <(lean relsy contacts
with alcohol.

On monitor bench, check:
-=- receiver frequency.
-=- sensitivity (L.5-3 mv).
-= receiver relay closing current (not
more than 7 ma) and opening current
(not less than L ma).
-=- proper operation of signal unit relay.

Check condition of connectors of casbles and
feeders (do not open pressurized connectors).
Reinstall receiver and signal unit on aircraft.

Check tightness of éonnector couplers of cables
and feeders and cushioningand fastening of
units.

Check operational capability of receiver to
extent of preliminaxry check.’

. On aircraft or monitor bench, check receiver

-frequency, and determine sensitivity of re-
cediver with simxlator antenna 1-3 meters from
receiver. :

-230-
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’ (p 221] Renge Only Radar

f | _ 1 Check antenna and fairihg for mounting
0 and intactness. + |+

2 Remove units 2, 3, 4, 5, 6, 8 from :
aircraft. / B +

_ 3 Open units and check circuitry, compo-

i ) nents, and mounting of tubes on panels

! Clean commutator and blow off electric
' motor of transceiver with compressed

§ . air. ' *' i
; » % | Check time 1t takes to turn on high 4
! _“ voltage. ‘ 1+ |+
: 5 Check operation of AFC circuit. | ’ ’
)_ v 6 Check scanning range in A and B modes.. : .
,. . | 7 Check operation of AGC for noise. : v | e
' | 8 | Check lock-on circult sensitivity. | . |
| (p 222] 9 Check transmitter frequency. | .
- 10| Check léck-oﬁ sensitivity of receiver. .
11! Check pulse function of AGC. _ +

12| Check unit 2 and waveguide channel for
hermetic seal (pressure in unit 2 should
be checked after each opening of unit). +

13} Check condition of pins and receptacles of
connectors (do not open pressurized connectors)
and cushioning of pa.nel. Reinstall units in . ‘

, aircraft. ' +

e

14| oOn aircraft, check shielding and protective
sheathing of cables, bonding straps, tight-
ness of cable connector couplers, and “

‘ ’ ' N ' -231-
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mounting and cushioning of units. e | e
15 | Check range calibration in A and B modes. + |+
16 | Check velocity calibration. v |
17 | Check calibration and operation of
dangerous- and effective-range cir-
cults. + +
18 | On aircraft, check operational capebility
of range only radar to extent of preli-
minary check. + |t
SRO-1 Responder
1 Check antenna for mounting and intactness. + |+
2 Check cable shielding, bonding straps, of
cables and units, and fastening of cables
and feeders. Inspect electrical wiring,
of detonator circuit, and check voltage
at detonator plug pins. + |+
3 Remove responder from aircraft. Check cir-
cultry, components, and mounting of tubes =
on panels. e
[p223] { & Clean surface of rocking mechanism and li.'bri-
cate rod roller. +
5 Blow out inner chamber of converter. .Clean
commtator brush assemblies and lubricate
open ball bearings. . +
6 On monitor bench, check transceiver for:
-~ frequency bands. +
-« power output. +
; == pulse duration. = +.
/ «= proper signal coding. +
v == receiver sensitivity. +
| ' -232-
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7 | Check condition of pins and receptacles of
connectors (do not open pressurized con-

nectors). Reinstall responder in aircraft. o e
N 8 | Check tightness of connector couplers of 1
: cables and feeders. . + |+
f /
: 9 Check mounting and cushioning of units. + |+
10| On aircraft, check: :
== frequency band. ' « |+
-= proper signal coding. ) . + |«
== receiver sensltivity. + |+
, ’ 11| Check detonator circuit. C I Y S
i -~ )
i 12| Check operation of responder to extent of
i preliminary check. + |+
; o Technical Servicing of Redio Equipment During Storage of Aircraft

' ' ' , | Every 10 +4-2 days, pérform maintenance as indicated in the “"Pre-
. .flight Check" section.
Every 50 4-5 days, perform maintenance as indicated in the "Pre-

liminary Check" section.
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PART THREE
INSTRUMENTATION .
, \.
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. Chapter I

/  GENERAL INFORMATION ON INSTRUMENTATION

The instrumentation on an aircraft ensures the performance of flights _[?-223
during the day and night.under difficult meteorological condition, at any
'altitudes to the practical ceiling, and solves the fbllowing matters:
| a) it orients the aircraft in space and along a route;

b) it controls the operations of the power plant, the rocket

gun armaments, and the radio equipment;

v) it controls and provides the necessary conditions in the

cockpit for normal performance by thelpilot.

‘The instrumentation consists of the

é) f1ight-navigation instruments e
"' ~b) engine oper#ti_.on control instruments
v) ins.truments for controlling the performance of éeparatle
assemblies and systems on the aircraft.
All the instruments are found on the instrument board center panel,
figure 53, and on the left and right panels, figures 54 and 55, at

points to which access for observation and control is easy.

 Flight-navigation Instruments

-

The If1ight-navigation - «set of instruments refers to all the
instruments with which the aircraft's position in space is controlled
in relation to the .ground,‘ and with which flight is performed.

The [v'fiifgh%,;ﬁ;rié"ﬁiéijgiset of instruments includes the

following: | o [P-229)
' 1. KUS-2500 combination speed indicator .
‘ ' 50X1-HUM
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M-2.5 machmeter
/VD-28'two-poiﬁter altimeter
AGD-1 remote master attitude indicator ‘
VAR-SOO variometer
KSI coufsg system
EUP-53 electric turn indicatér

AM-10 G-meter e

Engine operation control instruments

The set of instruments which controls engine operations consists

~ . of fhe following:
1. ITE-2 electric remote tachometer
2. TVG-IIT exhaust gas thermometer '
3. RTS-16A-:1"? fuel consumption computer
4. DIM-8T electric remote pressure gauge

Instruments for controlling individual units and systems:

The set of instruments which controls individual units includes

the fdllowing:

1.
2.
3,

4,

v S

6.

7.

UVPD-20 "altitude" and pressure drop indicator
AChHKO clock . | r
S$D-3 fuel pressure indicator

SUD-2-0,35 pressure indicator'

2EDM-250 electrical remote pressure gauge
2M-150 air p.ressura gauge

MV-12 pressure gauge

-236= ..
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} ' Fig., 53 =~ Location”of_ Instruments on Instrument Panel i s (p-226] ‘ '
( S " le Parachute release e o T e

Cu. 2. Windshield de-cer S T

o

. A Eknergency jettison RS [Raketrmre axm'yaw - Rockets] APU [Amt-
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Chapter II : | .

* FLICHT-MAVIGATION INSTRUMENTS = - [P230]) |
l

DUAS-8M and TP-156M air pressure system | f
ALl the flight-nevigation instruments on &n aireraft are part _ )
of a general system of static pressure from the DUAS-8M pressure head
and of absolute preSsure from the DUAS-8M and TP-1S6M air presﬁure f}
chambers (fig. 56) . , T ‘j
The DUAS-8M chamber is mounted on a rod in the forepart of the :
nose section and serves for the perception of absolute pressure developed . i
- during aircrgft movement and for separate perceptioﬂ of static pressure. }é
The TP-156M chaﬁber is mounted on the top right of the fuselage, _ ‘ >%E
. between frames 4 and S, and is used for emergency only for the dynamic: E;
.system. - .
If the DUAS-8M pressure head breaks down, absolute pressure flow - @ 
is provided by the TP-156M chamber by switching the valve on the left '
side of the cockpit from PVD "“Raboch." (working) position to PVD "Avar."
(emergency) position.
Drains are installed in the static and abgolute pressure lines to

prevent moisture from seeping into the instruments.

Fig. 56 -- Aneroid-diaphragm Instruments Supply System [P-ZSZ]
1. DUAS-8M Pressure Head

x
L.
Ll

2. Rod
3. TP-156M Pressure Head . o _.

4. VRD-2A Permissible Range Computexr (SRD assembly)

|

L
\ \ 50X1 -HU_I\/!
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10,

11,

12,

13,

14,

15.

16.

17,

18.
19.

20. ’

. 21,

22.

23,

24,

/ 28,

P

26.

DVS«5 Air Speed Transmltter (SRD assembly)

Unig No 6 (ASP assembly) L

TP-156M Pipeline Moisture Trap :

MP-1.5 and MP-1.9 Tramsmitter

Méchmeter |

Variometer /

Speed Ind1cator _
623700M Valve for Dynamic Pressure Transfer £rom DUAS-8M Primary
Pressure Chamber to TP-156M Emergency System

Cabin Pressure.Control of ARD-57 Unit

Separable Sleeve connection for Ground Testing of ARU-3V Automatic
_ System _—

+

Resolution Unit of ARU-3V Automatic System

[Number blacked out in listing; does not appear in fig. 56]

K2-717 Barospeedograph

Instrument Board

Altimeter

UVPD [“Altitude" and Pressure Drop Iﬁdicator]
VS-14500 Altitude Indicator

Articulated Cantilever

Adjusting Screw

- Trap Plug

Safetying Lock Wire

DUAS-8M Pipeline Moisture Trap
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. B In order fhat the rod of the DUAS-8M pressure head does not break -
‘ | in an upright position, the .rod 1s a tilting type rod, After the nut |
; L | is unscx/ewed the rod is easily raxsed upwards and adJusted in this
| ' position with the "art-:culated cantilever."
A separable sleeve connectxon is provided in the static pressure
line for ground testmg of the ARU-3V automatic system unit,
To prevent the DUAS-8M and TP-156M systems from freezing, heating
elements have been installed,

Leak Test of DUAS-8M and TP-156M Systems

; . | | The static and absolute pressure systems of the DUAS-8M pressure
~ head are checked for leakage with the KPU [kontrol'no-proverochnoye
ustroystvo (?) =~ test and checkout unit], and the test requires:
_ 1. The shut-off valve on the left panel must be in ""Raboch. "
‘ | ' (Operating) position. |
. - 2. Connect the KPU to the static chamber of .the DUAS-8M and
| gradually develop for. at least two minutes in the condult a vacuum that
‘correSponds to the reading on the altimeter at 5,000 meters, and then

"shut off the valve., After one minute passes, the large pointer should

not move more than 100 meters; then gently release the vacuum in the: ..
. static system,

§ | Connect the KPU to the dynamic chamber of DUAS-8M pressure head
and gradually develop in the conduit pressures corre,sponding‘to' 1,000

[ km/hr of indicated speed dn speed indicator, and then switch the valve

P

k to KPU., If the speed indicator needle does not drop by more than 25
kn/hr for one minute, the conduit is considered air-tight. Gently

. release pressure in the dynamic chamber.

LA A L 7Y N DL
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To check if dynamic conduit of the TP-156M pressure head is air- E 233

tight, the change-over valve must be in "Avar" (emergency) p051t10n.

Connect the KPU to the TP-156M, build up pressure correspond1ng to

* - 1000km/hxr on velocxty 1nd1cator, and switch the valve to the KPU. The

" conduit is considered airtight if the needle on the indicated speed

indicator does not drop more than 25 kmlhr.' Gradually'release.the
pressure in the dynamic system. |
When the test is completed, place the valve handle in "Raboch"

IOperation) position, and safety it with wire.

KUS-2500 Combination Speedometer

The KUS-2500 combination speedometer (fig. §7) is designed to

measure the indicated speed of an aircraft'within a range of 200-1600 km/hr

-and its true speed within a range of 400-2500 km/hr.

During operation, check the following every S0 hours:

1. Airtightness of housing ' S

2. Airtightness of dynamic system

3. Indicator error et'normal temperature

Determinevif instrument housing is airtight by means.of the pointer
of the true speed indicator. Connect sleeve connection "S" with vacuum

pump, build up on the instrument dial a vaccumm corresponding to a speed

of 1600 km/hr, and meanwhile, leave dynamic sleeve connection "D" open. %:
Then shut off vacuum source with the valve, sdueeze the hose of connection L:
"S" and watch for one minute for changes on the meter dial. The instru- é_
ment dial pointer should net drop more than 40 km/hr, | ! '
. ®
256 : f'
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The airtightness of the dynamic system of the instrument is as-. '[g-zsé] .

| vcertaine/d‘b); means of the indicated speed dial pointer. Connect the
connection "D" with the precsure source, build up with- the mercury : z
manoheter a pressure corraspcndin'g to 1650 km/hr at altitude of zero £
km [sea level], Shut off the pressure source with the valve, squeeze

the hose of connect‘ton "D" and watch for one minute for changes in the

g e

instrument reading. The po:.nter on the instrument dial should not drop.
Instrument error is ascertamed as follows:

Join connection "S" with vacuum source and connection "D" with

pressure- source.

To ascertaim indicator error of indicated speed, develop with the:
-mercury manometer a pressure in the dynamic system that corresponds to . § !

’the scale readings being' checked. v .

as the difference betwéen the recordings of the examined instrument and | :
: ’ !

the mercury manometer, | '
To és'certain indicatof error of true speed at zero km altitude,
buiid up pressure.of 760 mm Hg with the mercury barometer in the static ’ 1

system of the instrument, and with the mercury manometer a pi‘essure 5

correspondmg to the scale marks bemg checked.

The extent of reading error is calculated as the difference between

A

the recordmgs of the examined instrument and the mercury manometer.

¥
\ A,

R 173

|
|
The extent of Ireading error on each checked reading is calculated S
|
|
|
|
|

The =xtent of indicator error of each check reading is calculated as *
‘the difference between the reading on the examined instrument and the
reading on. the mercury pressure gage.

. 'v) To ascertain error of actual speed recordings at a height of

, P-236~] i
de\relop within the static .System of the instrument 50X1-HUM
@il sl - b a
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a barometric pressure of 760 mm Hg, and within the dynamic system a

mercufy %;ge”pressure that corresponds to tﬁe scale readings being
_chécked.
| The extent of indicator error is calculated as the difference
between the reéding on the examined instrument and the mercury pressure
gage. |

| | To ascertain the true speed 'indicator errors at other altitudes,

with the mercury barometer develop in the static system a vacuum that
corresponds to that at altitudes of 4, 8, 12, 16, 20, and 25 km; develop.
in the dynamic system for each altitude that is being checked a pressure N
with the mercury manometer'that corresponds to the speeds shown in the
calibration table of the certifications for the instrument.
~ The extent of indicator error is calculated as the difference be-
’ ~ tween the reading on the instrument being tested and the.reference” e
‘value found in the calibration table.
In performing the test, the follbwing conditions must be observed:
- a) test must be performed at a normal temperature of £20° C,
é 5° C permissitle. deviation.
b) position of ;nstrument must conform to poéition during opera-
‘tions;
vj. testing?vibugtion renge with'load from vibration, O.1g to 0.3g
,COMMENT:; 1. At an altitudg of zero kildmetéfs [sea level]’readings [E—ZS%]
N : on t@e calibrated scale markings must be made With‘rising

and ggbsiding values of the measured quantity with a hold

éf'at least 15 minutes on the last calibrated scale marking,

-259-
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2. Pressure and vacuum for each scale reading being checked must . .
, be maintained for at least one minute.
3. The test vibration may be shut off at the moment reading is

taken.

Machmeter '

¢

" The M-2.5 Machmeter (shown in figure 58) is designed for meééuring ' ,"

the relation of the true flight speed to the speed of sound, i.e., the

v mach number,

'.\ - , . _ _ ’ §
\ The instrument measures the mach number from 0.4 to 2.5 at alti- §
[ERIN tudes of 0-25 km. !

During operation, the M-2,5 instrument must be checked every 50 -

E\ . hours:
!(‘“; . .
4 : 1. To ascertain’ if instrument casing is airtight . X
%\ 2. To ascertain if dynamic system is airtight ‘ 3
i . . :
j\ 3. To ascertain énstrument indicator error. "

The check for airtightness of the instrument housing is made as
¢ follows: join connectiqn S" to vacuum pufﬁp-ﬁnd develop on instrumant
‘e‘\'scale a vacuum that éorrésponds to a mach number of 1 (with dynamic
\connectoropen); then shut off vacuum source, squeeze hose of connector
'S", and watch readings on instrument for 6ne minute. The pointer on

L

the meter should not move:during this one minute more than.one scaler E’-ZB»Q]

~—

j%dex mark,
13 i"‘ . . . ) i - .
' The dynamic system is checked for leakages as follows: Pipe fitting

t

"D" is connected with pressure source. Build up in dynamic system a

pressure corresponding to mach number of 1,6 at an altitude of zero

‘ @

| =260-
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i

.. kilometers [sea level]; shut off pressure and squéeze the hose of the
| c'ox'mectix}g pipe.
The needle on the scale is not supposed to move for one minute.
Indicator errors of the instrument are{ascertained as‘follows:'
a) Pipe "S" is connected with vacuum source, and Pipe "D", 1;.
with pressure source;
~b) To ascertain indicator error at zero kilometer altitude,
develop in the static system & pressure a the mercury barometer
_of 760 mm Hg)an)d in the dynamic system, a pressure on the
mercury manometer that corresponds to the scale indexes that
are being checked. The extent of error is calculated as the
difference between the readings yf the instrument being tested
. : ' and the reading on the mercury manometer.
v) To ascertain instrument indicator error at other altitudes,
develop in the static system a vacuum on the mercury barometer
cbrrespoﬁding to altitudes of 4,8, 12, 20_, and 25 kilomete‘rs,

and in the dynamic system develop pressures corresponding to

calibrated scale markings.

Calculate extent of error as the difference between the reading on E-z‘;(ﬂ"

‘the instrument being checked and the value of the meésure_d quan‘tity in
the calibration table. |

On the right panel’of the instrument board, there is an instrument
! N indicator'corréction table. for altitudes above 13 kilometers and for

mach. numbers Mw 1,8 and M maximum.

=261~
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Corrections are given from actual value of mach number according -

to altitudes.,
M true = M instrument «/X

Below is a standard table:

M actual
and km / 1.8 - Maximum
12 ‘ ' -0.01 -0.015
14 -0.02 -0.04
16 -0.02 -0.03
. 18 -0.01

and so forth

Before a‘new machmeter is installed on the aircraft:

1. Take corrected readings of manométer for altitudes and mach
numbers, Enter the obtained corrections in the table of the certifica-
tions (on p 4) for the instrument; and for mach numbers M-1.8 and
M m#ximum, £i11 out, accoraing to above table,on a separate sheet of
Vatman paper and place into a cassette mounted on the instrument board.
Be sure to write the number of the instrument on reverse side of table.

2. Use the corrections obtained to compute actual value of mach 7

number during opérétibn of the aircraft.
COMMENT: During normal temperature, instrument readings correction does
| not exceeéd values shown in table No 1 of the certificate for
the méch-meter.’
In pe;‘rfor,ming the above tests, ‘the_.,fol!owing;condi;ions _shpuld_
be observed: - .
| a) normal temperature: plus 209 C,' with deviatiog of Xs9c:

b) normal position of instrument;

262~
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. o c). ;jhestiﬁg' vitration ‘range with load from vibration, -~0.1é to 0.3g
COMMENT: 1, At an altitude of zero kilometers readings on the calibrated
/ scale markings must be made with rising and subsiding values
of the measured qua:'.m'tity with a hold of at least 15 minutes
on the last calibrated scale marking ' . ,
2. Keép pressﬁre or {racuum for at 1ea-st one minute on every.,
.c.‘alib.ra";ed scale marking.

3. Test vibration may be disconnected during moment that reading

is taken.

VD-28 ‘Two-pointer Altimeter o [p-242]
(Fig. 59) ' .

The VD-28 two-pointer altimeter is designed for measuring the

‘ aifitude of the aircraft within a measurement range of 0 to 28 km. During
op'efation, the following tests should be made of the instrument every .
50 hours: | | !
1. ‘Air;ig.htness of instrument housing ’
2. Error of instrument indication
Détemine'airtigh‘tness of instrument by developing in the instru-
ment a vacuum corresponding to ari.'altitude of 5,000 meters.
When the indicated vacuum is reéched, shut off the vacuum pump with a.
vaive, squeeze the hose of .the protruded connecting‘ tube of the instrue
P ment, and observe for one minute for a Vacuuﬁt reduction in the housing
| [ " by the drop of the large pointer on the instrument. The poin;g: is not X
supposed to drop more than iOO neters for one minute, S | -
@
e ‘2639
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Determine instrument indicator error as follows: o ‘
. ' ,

a) Connect instrument with'vacuum source,

b)/ Build up vacuum in instrument housing equivalent to 760 mm- Hg

V) Set pointers with rack and pinion handle at zero mark, then
develop vacuum cofresponding to value of dial scale marks being checked.

Calculate‘ extent of indicator error as difference between readings EP_-24§ ‘
on instrumentvbeing'/tested and mercury barometer, | ?”

The following conditions must be observed when test is performed:

a) Position of instrument must correspond to its position during

operation, ‘ A - ‘ =1

~ b) Testing vibration range with load from vibréftion,’*o.lg to 0.3g »
. . L

COMMENT: 1. Perform test at normal temperature of +20°C,' with deviation f i

. .ﬂ,l

ofi' 5° ’ '

&

2. Take readings of metexr scale marks at rising and declin_ing .

values of measured quantity.

¥
_ i
3. Vacuum must be maintained on the last scale marking for at f :
!
least 15 minutes, :
t

4, Test vibz:a.tion inay be shut off at the moment reading is taken.

VAR-300 Variometer , ' _ a

The VAR-300 Variometer (shown in figure 60) is designed for measur-
ing the vertical component of speed during the climb and descent of the

aircraft., ]
‘ ' ¢ . . . \:\:1;
v . * During operation, after every 50 hours of flight: : [P-245j B
a) Check inétrument-shou's‘ing.for:’ai:x'-tightness _ l

b) Ascertain indicator error

| ) - enAnTm B | . . 5ox1 -HUM
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Determine airtightness of instrument housing by water pressure gauge.

N

Connect protruding tube of instrument with vacuum source: develop a vacuum

w- . the water column
equal w6 700 mm on/ and maintain such vacuum for one minute. Then

squeeze the hose and watch for changes in readings of water pressure

.gauge for period of one minute. The drop is not supposed to exceed 3 mm

ey,

‘Wh0the water column.

I3

Calculate indicator error in following manner. When test is started,

-set instrument pointer in zero position by turning adjusting screw.. Then
“develop vacuum with mercury barometer equal to 5000 m. With an inclinede-

- tube alcohol manometer, find the 'indexes being checked first on the

"climb" scale, then on the "descent" scale. The reading must be made y
within an altitude range of 5000-6000 meters.

The extent of instrument indicator error is calculated as the

‘difference between the readings on the instrument being tested and the

inclined-tube alcohol manometer,

The following conditions must be observed when tests are performed:

a) Test must be made at normal temperature of +20°, with deviation . °

of *s%
b) Testing vibration range 0.lg to 0.3g
¢) Position of instrument must correspond to its position during

flight.

COMMENT: 1. Test vibration may be turned off during moment reading is [2-2461

made.
2., Mercury barometer and inc¢lined-tube alcohol manometer must

be in normal conditions and free from any vibration.

-266-
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AGD-1 Remote Master Attitude Indicator

The AGD-1 attitude indicator is a system which renders the angles
of bank afid pitch in conformance with the electric signals sent by a
remotely-iocated vertiéal'gyro (gyrotransmittex),

The master attitude indicator outfit consists of a gyrotransmitter
and a horizon indicator (shown in figure 61) |

For normal performance of the AGD-1 master attitude indicator, the
following are mounted on éhe aircraft:

a) PT-500Ts converter to supply three-phase 36-y01t and 400-cycle

 a.c. |
b) VK-53RB correction switch for switching off lateral correction

o during turns.

The AGD 1 is supplied 27-voltage d c. from the.aircraft.network oz,

The mountxng arrangement and the overall diagram of the A6D-1 ¢7-
remote master attitude indicator is shown in figure 62.

The gyrotransmitter is mountedAin a housing on the left side (in.
the radio equipment hatch Befween cross members Nos 5 and 6 in a strictly
ho:izontal'ppsition (f:1° deviation permitted) and pafallel with the
longitudinal axis of the aircraft (permissible azimuth deviatiopit15°)
on a schial'panel on which marks or graduétion lines were made after

'R

installation.

. The PT-500Ts converter is mounted in front of the gyrotransmltter
on the right side begtween cross members Nos 1 and 2.

The horizon indicator is mounted on the central buffer section of
the instrument board in away- that its frdnt face is parallel with the
lateral axis of the aircraft, |

—The VK-53RB correction switch is mounted on the instrument board,

(8T T T ., V -267-‘ _ B
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During the pre-flight preparation, check . .

a) caging process éa
b)’/efficiency of AGD-1 set | —_— .
Perform test as follows: | | , f}
a) Feed 27-volt current from:ground installation into aircraft

system;
b) Engage swiéch "Akkum. bortovoy aerodrom,'" (Battery, aircraft | %

' airport)

.

c¢) Engage AZS “AGD" and AZS "ARUFQ", portable lamp, heater KKO-3,i
signal AGD, ' | | - i
~ With this, the PT-500Ts is supposed to start. | ‘
The AGD-1 is actuated by the gyrotransmitter caging-uncaging cycle [§-24é15‘J
during which the signal lamp on the horizon indicator is supposed to bé : é
on. After caging, ‘the lamp is supposed t& go off, Caging time should .
not exceed 15 seconds. |

l

 COMMENT: 1., Normal actuation of the AGD-1 outfit is ensured at ground. r'
pitch and-bank angles of aircraft up toi?4° f
!

2. AGD-1 is ready in one minute at temperature +500 '¢g -
-30° ¢ anﬁ;at 1.5 minutes at temperagure below -30°C,
During‘actuation of AGD-1 and normal operation of instrument on
ground and in flight, the use of the gcaging knob is FORBIPDEN!
To test the efficiency of the AGD-1 assembly, the gyrotransmitter
housing is moved by means of a pitch and bank device within ranges s

permitted by its shock absorbers, and the horizon indicator should cor-

respondingiy'indicaﬁe the pitch and bank.

=270

IS i
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. . ‘ To cage the gyrotransmitter by button, push the “Cage dnly during &
horizontgi flight'/"button located on indicator. The caging device should |
work and the signal lamp should go on. After caging is cbmpleted, the
lamp should go off, Press button temporarily. Caging should continue
until and after release of button. . )

Switth off AZS/ [automatic circuit breakers] of "AGD", andcof-

"UFO," portable lamp, KKO-3 heater, signal of AGD,' Disconnect "Aircraft

Airport Battery" switch. | - -

Disconnect ground power supply.

o~ Testing AGD-1 Master Attitude Indicator - ' . [2-2517

- (While performing routine maintenance)
. of . , _ .
1. Check indicator error/gyrotransmitter and attitude indicator.

\

. _ Check out following on gyrotransmitter: : ' ‘

a) Readying time

- e

b) Caging operation

v) Correction speed
" g) Rigidity of gyrotransmitter gyroscope with disengagéd correction

d) Error in maintaining vertical

zh) Action of longitudinal correc;ion'switch

z) Input currents |

Check following on ﬁprizon indicator:
/ q ' | 1) Position of’pitcﬁ anglé correction index,and position of aire

i craft silhouette [fixed miniature aircraft] center point index.

2) Discrepancy between aircraft silhouette and zero graduatioﬁs

on bank dial.

e mem w e e aem s

3. Error in indication of pitch and bank angle by artificial horizon.

P , e . " 2T : 50X1-HUM

23 6/48 21 1\l ,
| | .
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4) Pitch angle correction S , - ‘

S))'Sigﬁal 1amp B

6) Input current

Perform the checkout on a special unit prescribed for AGD.

2. Check the accuracy of gyrotransmitter installation. The o E-:S.’Z] ’
gyrotransmitter shox}ld be fastened so that the needle dn housing poiﬁts '
toward the nose section of the aircraft, and the fastening point gradu=-
ation marks that indicate the direction of longitudinal axis of the
aircraft m_atch up with the indexes at the bottom of gyrotransmitter.‘

Inaccurate mounting of the gyrotransmitter in relation to the ‘ L

longitudinal axis results in additionai error in bank indication reading.

3. Check the accuracy of mounting of horizon indicator AGD-1:surface

A}

e e

of .indicator face should be parallel with the lateral axis of aireraft,
while the ball bank indicator should be in center between graduations : .
- when the aircraft is placed in straight line flight positionl.,'

Lateral mounting &5 regulated by laterally reversing ‘the instru- -

ment casing relative to the longitudinal axis.

it oy e e e e Sy - ¢

4. Line up "0" on pitch scale with aircraft silhouette and with

0" on bank scale, and aircraft should be in line of flight.
¢

KSI Navigation System

dos ’
The KSI navigation system serves to ascertain the heading of the

[P S L

aircraft, the landing pattérn angles and radio station direction 'findi_ng.

LIV 3

e e s e e

v ,
The KSI outfit. is composed of the following units (shown in ;
figures 63 and 64): ]
1. GA-2 gyroscope _' {
2. MS-1 matching mechanism o "‘
- CRORRT | 50X1-HUM |

| !
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. . - 3. ID-2 induction transmitter - : | ' _ E’-,ZSS_]
4./ KM-3 correction mechanism | |
5. PU=3 control panel
6. UGR-4U indicator
7. U-12 amplifier
8. U-18 amplifier
9. 5KS matching knob
10. BR=-4 relay block
The main laygu%lof the navigation system is shown in figure 65.
Signals frOmlzﬁéilo radio compass provide the information for
determining the course angles and the'navigatiﬁnél signals from the
radio station. . |
Signals of the AGD-1 gyrotransmitter are used to ensure ;he opera-
tion of the nnavigation system: .
The na?igatioﬁ system is driven by:
a) 27-volt d.c.

b) three-phase 36-volt 400-cps a.c.

i

| Principal Technical Data on the KSI NaviggtiontSystem

L. Ready to use after power is turned on:
a) Within 1.5 minutes with atmospheric temperature +50° to -30°C.

b) Within 2 minutes with atmospheric temperature of -30° to -60°C.

¢
e

-

COMMENT:_:¢ Reédy; tor use within 3«4 minutes without UZG actuating
v . .
- accelerator

2. Error in determining magnetic course in direct, balanced, [-?-257“~

‘ horizontal flight is no greater thant 2°

I'd

3. Error in remote transmission of course angle from automatic
radiocompass: «275=
. [afrifad pintiil

g | ~ 50X1-HUM |
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a) No more than+1° at zero réading on dial
b) / No more than¥ 2,59 at other graduations on dial.

The KSI navigational system:
¢;ensures

a) ./the necessary accurate determination of course (not less than -

during horizontal straight flight
b) has no gymbal errors emerging when aircraft is banked

v} ensures high degree 6f accuracy during non-stop flight

A highly accurate course during a non-stop flight with great degrees
of banking is assured by the use of a high-reliability gyroscope in the

KSI navigational system and a stabiiized axis .of the inner gymbal frame

of the vertical gyro.
Directional gyro (free gyro) performance is the principal, and
magnetic correction performance the secondary, operating condition of

3 I .

the havigation system.

KSI SYSTEM COMPONENTS ,.[p=258]

1. GA-2) Gyroscope

“

" The GA-2. gyroscope is designed for the operation of the‘ﬁéyigatiéﬁ

system with the free gyro and for giving direction signals to users
(through the matching mechanism),
THeegyro is mounted in nose section frame 3, °

2. MS-1 Matching Mechanism

The matchingimechanism'is designed for:

ing magnetic course,

2. Correction of direction signals while system operates with the

free gyro. The MS-1 mechanism is mounted in the nose section.

e . =276
SRCRET

1. Initial matching of direction signals from the GA-2 gyro regard~ ~
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(1) Korrektsionnyy Mekhanism KM-3 <= KM—B Corrdction Mechanism

(2)

(3)
(4)
(5)

(6)

(7)

(8)
9
(20)
11}
(12)
(13)

(1)

(15)
(16)
(17)

o

Fig. 65 = XSI System Electric Power Supply -

[p 277] |

/ R
Ukazatel' UGR-4U -[Indicator of course, magnetic bearing, radio station

angles, course deviation]
Usilitel! U-18'.‘ = U-18 Amplifier
Shina -~ Busbar

Preobrazovatel! PT /500Ts dlya KSI, AGD, VRD - PT 5007s convertor for

KSI, AGD, VRD
Shina energouzla'---Power unit bus bar
Usilitel' U-12 == U-12 Amplifier

k ARK [k avtomaticheskomu radickompasu - to autcmatic rgdio compags]

Blok rele BR=4 -~ BR-# Relay Block

AGD=~]l -= Remote Attitude Indicator

Pul't upravleniya PU=3 «= PU~3 Control Pa.nel
Induktsionyy datchik ID-2 -~ ID-2 Induction Eransducer
Mekhanism soglasoveniya MS-1 - MS=1 Matching Yechanism
Gidroagregat GA=2 == GA=2 Gyro

i -

k AGD [k Aviagorizont distantsionnyy -- to remote attitude indicator]

PI-500Ts [Convertor]
Fazy PT=500Ts == PT-500Ts phases

- 2778 -
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. 3, ID-2 Iﬁduction Transmitter

«

’ )

The ID-2 induction transmitter serves to correct the.magnetiq course

"signals picked up from ‘the gyro through the matching mechanism. The . . | -

D=2 Eransmitter I3 Installed in the tail'fine " T
4. KM-3 Correction Mechanism
The correction mechanism is designed: : \

1. To mechanically process the electric signals of the ID-2 induction

transmitter, and

2. To eliminate quadrantal deviation and instrument inaccuracies

/

of the navigational system.

The correction mechanism is mounted in the compartment on the right L?-ZS.Q_J

‘side, between cross members Nos 10 and 11,

S. PU-3 Control Panel g

. The PU-3 control panel is designed:
l. To ensure navigational system operation -
a. 'In the northern and southern hemispheres
b. With the use of magnetic correction and the free gyro -
2.  To introduce latitude correction and ‘adjustment of deviation
of gyroscope in azimuth to avoid unbalance. .
3. To regulate speed of latitude correction and magnitude of feedback.
The control panel is mounted in crosé member No 3 on the right side

in the upper front equipment compartment.

6. UGR-4U Indicator

The UGR-4U indicator serves to indicate the heading of the aircraft,
the magnetic bearing and course angles of the radio station, and also’
to emit signals of deviation from the desired course.

. The UGR-4U indicator is mounted on the instrument panel‘.l
| -278-
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. 7. U-l2 Amplifier

The U~12 amplifier is composed of two amplifying channels, KM and MS,
The KM chﬁnnel amplifies the alternating current signal coming from the
.induction transmitter.
. The MS channel:
" 1. Amplifies thg‘400 cps alternating current signal coming from the
correction méchanism and feeds it into the MSe-l matchipg mechanism,
2, 'Amélifies the signal coming from the PU-S control panel and ° [?-26@]
feeds it into the matching mechanism, '

The U-12 amplifier is_mouﬁted in cross member No 6 in the compartment.,

8. U-18 Amplifier
The U-18 amplifier amplifies the pitch and bank signals coming from

the pitch and bank potentiometers of the GA-2 gyro assembly.
[}

“ The U-18 amplifier is mounted in cross member No 6 in the compartment.,

9, 5-K Directional Gyro Knob

The 5-K directional gyro knob is designed for initial matching of
course signals from the gyro‘ assemblly (through the coordinating mechanism)
with the position of 1‘;he induction transmitter relative to the magnetic
meridian, o

The 5-K directional gyro knob is mounted on the instrument panel.

10, Switching on the Navigational System and Chécking the Performance

of the KSI System on the Aircraft

/ 1. Switch on the KSI navigation system for 1.5 minutes before use

(with atmospheric temperature of 50° to -30°0), for at least 2 minutes

- (at -30° to -60°C), and for 3-4 minutes when performing without UZG

actuation accelerator.

® 275-

.
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Switch on tho power for the KSI system accerding to following procedures . |

a) Cynnect 27-voltage D.C. on the ground into the aircraft circuit

b) Switch on the "aircraft or airport storage battery switch" which

| is located on right panel.

v) Connect the AZS switch [automatic circuit breaker} oﬁ— the "AGD" on N
right panel / . -‘;

g) Connect the AZS switc‘h on right panel "UFO, portable lamp, KKO-3

heater, signal AGD."

R

Afterwards, when the signal lamp on the AGD-1 directional indicator

goes out, connect the AZS switch of the "KSI."

Within 1.5-2.0 minutes after the AZS switch of "KSI" is connectédy : | |
the navigational system is ready to be test'éd. : _ 0 !
When disconnecting the power supply for the navigational system, the

following procedure must be observed: : , _ .

a) Disconmect AZS of "KSI"
b) Disconnect AZS of "AGD"

v) Disconnect AZS "UFO, portable lamp, heater KKO-3, signal AGD" o

g) Switch off "oneaircraft or airport storage battery switch"

and disconnect. ground power supply.

Ground power supply for the directional system is not to be switched

N on again for at least 4 minutes after disconnection,

~
e e

. ATTENTION: Procedure for cohnecting, disconnecting and connecting

-ground power supply for directional system is to be strictly

observed.

]

R S . S

280~
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‘ ' 2. Check out accuracy of joint performance of gyro assembly GA-2 o D_’_—Zél]

-and gyrotransmitter. Perform check according to .following procedure:
a) Connect power ;supply for KSI‘ system, as indicated above,
b) Rotate the gyro;c.ransmitter with a device or manually around
longitudinal axis Fo initate right and left banking., When right

Yy
banking is imitated , the light spot observed through sight hole

of the GA-2 éssembly (from side of stem of pointer "aircraft

LS

heading" on GA-2 casing), should move to the left. When the
left baﬁking is initated, the light spot shbuld move to the
right. (Rotate gyrotransmitter within limits allowed by shock A '
a\. : absorbers)
- V) \Rotate gyrotraﬁsmitter around laferal axis and imitate pitch ' b
_ and dive. Lighted spot should move uﬁ@ards when pitch is
. imitated, and downwards when dive is imitated., (Ro'tate gyro-
transmitter within limits allowed by shock absorbers).

3. Check latitude correction of course system operating withthe .

directional gyro as follows:

a. Set PU-3 latitude potentiometer dial on ""56". The reading on
thecoorrec;ioh ﬁotentiome;er scale, which is located under the
latitude potentiometer handle cover, should correspond to the
‘{ndication entered under "V" in Table No 1 of the composite
certification for the "KSI" assembly. B

/ | b. Set latitude - pofeﬁtiometer dial of PU-3 cogtrol panel on [}-Zéi] ;H
| | "90" and latitude correction on-off switch in "North" position. |
The aluminum indicator disc (with red field) seen through’siéht

hole of MS-1 matching mechanism should tumn clockwxse (when

‘ , observed from side of MS-1 dial). .
- e T . -281— L . '
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Set on-off switch on PU-3 panel in "South" position, and indicator

disc should rotate counterclockwise.. N : .
V. Set op-off switch on PU-3 panel in "North" position, reverse dial ‘ i
of latitude potentiometer on PU-3 panel to "Zero" reading, and watch‘
for turning of indicator disc to slow down., .(Disc may be stopped). . v ;;

After a gradual stop, the disc may alter its direction of rotation,

8. Check gyroscope deviation in the assembly by setting potentiometer ot
latitude dial on graduation mark corresponding to latitude of g1ven o
location; placing on-off switch in "North" pos1t1on. fixing magnetic
course reading, and by connecting the stop watch.

The change in magnetic course reading (i.e., gyroscope deviation)
should not exceed ¥1° during test of 15 minute performance. If devia-
tion exceeds ¥1° during the 15-minute test, the test continués for L b
30 minutes, in which case the permissible deviation is & 2°,
Comment: 1.Do not check gyroscope deviation sooner than § minutes ; LP 26§]
after power supply is turned on.

2.While gyroscope deviation check is under way, do not move or

-

.

nor perform assembly work on aircraft that could cause GA-2
gyro assembly or aircraft to sway on course.
~ 4. .. Check matching speed’of: .coursesystem by pressingron.matéhing -knob—:

LS

untii pointer stops or oscillates near matching position within range of

£ 50

T AT S e S re——— i oy, oy w-—w-‘*--”w‘ . T e

The course indicator rea&ing should correspond aﬁproximately to magnetic

+  course of aircraft, . £

Compare course indicator dial readings with correction mechanism

readings, which should differ ¥yom each other by 3°+ 5°, ' !

~282= | | f o
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Then, thh the matchxng knob pushed in, place a permanent magnet near

" the ID-2 induction transmltter in such away that readings on course 1nd1ca-

/

tor increase course by 160-170° » and then quickly remove magnet at least
two meters away from induction transmitter,

When permanent magnet is being remerd from induction transmitter, con-
nect stop watch (keepimatching knob pressed in all the while). The pointer
should shift to previéus course with a maximum error of %¥1°, _ (p-265]

‘Disconnect stop watch the moment the pointer occupies the former
matching position or begins to oscillate nearbsuch position within maximum '
range of £0.5°;

To determine the matching rate, the angle of pointer rotation must be

divided by the time measured with the stop watch., The obtained matching

]

‘rate should not be less than 80 per second.

Repeat the indicated check in favor of shortening the course.
After all tests have been performed, disconnect the course system

power supply by observing procedure indicated above, .

_on course indicator.

Pre-flight Test

1. Check the operat1ng effzclency of KSI system by swztchlng on the
AZS "AGD" and AZS "UFO", portable lamp, KKO~3 heater, 51gna1 AGD.

After signal lamp on AGD indicator is turned on, connect AZS "KSI'",
Within 1,0-1.5 minutes af;er‘power supply is turned on, press the matching
knob and keep it pressed.until course indicator pointer stops completely;

then take magnetic course reading to be convinced of accuracy of reading

[p266]

COMMENT : D;al readings should correspond with magnetic course of aircraft

parking location with no bulk steel near air craft distorting

magnetic field of earth.
: ~283=
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If necessary, set the desired course with the rack-and-pinion of- . .

the dial, |

2. Set reverse switch on PU-3 control panel into "North" position '

during flights to northern hemisphers,

&y @nd lhsigude dial en PUsa sonsroi npanel at latitude of departuve {

point; during flights within radius of 450-550 km, the setting on the
latitude dial need not be changed.

During longer flights (with latitude changing more than 4-50), set

the latitude dial on the control panel at the mark corresponding to the : |
mid-latitude of the flight. ;
Disconnect the power supply according to the procedure mentioned above.

EUP-53 Electric Turn Indicator

The EUP-53 electric turn indicator is designed to indicate the proper

performance of turns by aircraft when flying at lateral pitch up to 45°

Ay

at speeds up to 500 km/hr. (Fig. 66 and 67) N éi
During operation, wathc that the liquid in the tube of the bank and " |

turn indicator is clear and contains no air bubbles wﬁen the instrument is | 4!

- m working order. | ;- 1

The pointer of the tumi_indicator should not differ from the cero E’-zésj‘ ;

reference mark by more than ¥ 1°, ' o
Within every 50 hours of flight, check the efficiency and accuracy : =

of the turn indicator on a special UPG-48 unit according to the reference _

: marks shown on the instrument plate. ' | : ' &

AM-10 Accelerometer

The AM-10 accelerometer [g-meter] is designed to determine the forces

affecting the aircraft in the direction perpendicular to the plane of the wing. "

SRODEID
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Properly mountéd instfumént should indicate, Qhen the aircraft is in
horizontal position on the ground, acceleration. of lg, correction £ 0.2g.‘

To,pr{event maladjustment of the mechanism, avoid sharp impacts and
'vibrations.

The pointers on the AM-10 g-meter should be in the -starting position

when knob is pressed.
) / ' : ;
Watch for correct position of pointers. Before flight, set pointers !

on the accelerometer at the one position,

o -286-
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Chapter III
/ '
ENGINE:OPERATION CONTROL INSTRUMENTS

IIE-2 Remote Electrical Tachimster ) R 2-,6_9]
The ITE-R remote electrical tachometer (fig. 68) is designed for- ‘
the continuous remote tele-metering of the r.p.m's of the compressor
shafts of the engine in terms of the percentage of the maximum r.p.m.
The measuring scale is cdlibrated fr&m zero percent to 105 percent
and is nﬁmbered from ze?o percent to 100 percent. The séaie is uniformly .
calibrated by one-percent reference marks.,
The ITE-2 assembly consists of one ITE-d dial and two DTE-1l trans-
‘ducers, which are mounted on the engine -(figs.68 and 69),
. The double-dial (two-pinter) ITE-2 instrument mdica{-.és, within
the range of zero percent to 105 percent, the r.p.m. of each rotor,
RND (Low Pressure Rotor) and RVD (High Pressure Rotor). | .
Whenever the outfit is replaced, the new set should belchecked for
error at nbrmal temperature. The tachomgter and its transducers should
be checked for error as a set with ajspécial techometer unit, When the
tachometer is used, the accuracy of indications should be checked aftef |
every 190 hours of operation, and the inter-phase voltage of the trans-
ducers should be»ﬁeasured when the r.p.m, reading on the indicator scale

; is 60 perdenf.

. | | : : -287= o 50X1-HUM
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l. The ITE-2 indicator
2, The DTE~-1 transmitters (2 items)

Fi's .68 TheITB-2 tachometer unit

. ) e ) ey . > fa e
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_Fig, 69 Electrid Wiring for ITE-2 Unite
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F:‘S .69 The clectrical circuit diagram
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A check should be made ir the wires comnecting the transducers [:

and the indi;ator are properly joined together.

TVG=117 Gas Thermometer o

The.TVG-llT Bas thermometer (figs., 70 and 71) is designed to gauge .
thé average temperature, between 300° C and 750° C, of gases discharged
back of the engine turb{ne. The TVC-11T thermometer ‘eet consists of3 |

The TVG=1 indicator that is mounted on the instrument board; a |
transducer consisting of four T-1l thermocouples; and four spare
thermocouples, |

Four thermocouples are installed in specially-provided union adapters
on an extended pipe. |

The connecting terminal block (one unit) is installed on Frame No 31
in the tail end of the fuselage.

When the TVG-11T set is replaced, the indicator indication error
should be checked on a special unit. The gauge and thwrmocoﬁples are '
interchangeable only with'ﬁnits of the same calibratioh group. The o

connecting wire system is replacealle as a set., A check on the accuracy

~of the indications should be performed after every 100 hours of operation,, |

and the thermocouple cut-out and opening should be cieaped periodically,

« 289w
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P 273l .
RIS-16A-4 Cumilative Fuel Consumption Meter
The RTS=-16A-/ cumulative fuel consumption meter (fige:.72 and-73) is
/ . -

intended to measure the quantity of fuel which is consumad by the engine.'

The indicating instrument of the consumption meter indicates the

.quantity of fuel that remains in the aircraft tanks with efficient fuel
.. lines, ' |

- _ .
The indicating instrument scale is calibrated from zero to0.4,000 liters,

- with each figure on the scale denoting 1,000 liters,

The 6onsumption meter assembly consists of a transducer, an indicat-
ing instrument, and a ﬁhyratonic circuit breaker. The transducer is
mounted betweénlbnoas frames Nos 20 and 22, whereas the thyratonic ecircuit:
hreaker is mounted on frame No 13 on the right side, |

When the RTS-16A-4 consumption meter is used, it ehould be checked for
indication error after each 100 hours of operatlon. In addition, the fuel
lines should be checked so that they are open and do not leak. The fuel. '.

-flowing into the transducer must be clean in ordexf 1o prevent clogging of

the transducer, - _ _ _
" If the metérfoperateé insfficiently, it should be removed after blocking
the pipe line. | |
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| [p 275)

. DIM-8T Remote Induction Manoineter | - , R
| The DIM78‘1‘ remote induction manometer (figs. 74 and 75) 1is intended

- to measure the oil pressure of the aircraft engine within a range of
zero to 8 kg/émz. | _ ‘ |
The DIM-8T outfit consists of an induction pressure transducer and
of an electric indicators The indicator is mounted on the instrument
board, and the tra.ns,duéer on the engine,
The DIM-8T outfit operates on a.c. of 36 volts, 400 cps, If the
. ‘l transducer is replaced, the airtightness of the system and the proper |
operation of the outfit must be checked,
When there is no pressure while the current is -on, the indicator i'
pointer should rest on the zero mark of the snoal;a. When the ‘current
is turned off, the pointer drop# below the zero mark., | |
' . , The oil pressure should be checked when t}xe engine is tested during
| | ‘preflight preparations. When the DIM-8T outfit is used, the trans-
ducer and the indicator should be taken off and checked for indicator
error after évery 50 hours. | |
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CHAPTER IV. .
[p 277]
INSTRUMENTS CONTROLLING THE OPERATION OF INDIVIDUAL UNITS |
7 . .. AND SYSTEMS

The SD-3 Pressure Signal Unit

The SD-3 fuel pressure signal is intended 'bo warn of a drop in
fuel pressure in 'themai.n fuel lines.

The pressure si@ail turns on a warning lemp when the excess
Pressure in the fuel line becomes less than 0.3 kg/an’:

Three SD-3 components are installed for controlling the operations
of the pumps of tank groups Nos. 1, 2 and 3.

The warning unit for tank grouva is mounted at the lower left
between fremes Nos 15-16. The warning unit for supply tenk group II
is located between fremes Nos 16 end 16/A at the left bottom section.
The unit for tank group III is installed between frames Nos 17 and 19
on the left side. '

The SDU~-2-0.35 pressure indicator for controlling the work of
‘the overhead fuel tank is mounted between frame Nos 26 and 27.

The SD-3 pressure signal unit should be checked for operational

error and for airtightness of the instrument housing. The error from use

should not exceed ¥ 0.05 kg/cm’f

The instrument housing should be checked for airtightness by the (p 278]

dynamic build up-'of pressure equivalent to 300 mm Hg in the static and

dynamic pressure systems.
“The pressure should not decline more than 8 mm Hg during a period
of one nimite. | |

[aantadv il
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ZEDM-250 Electric Remote Pressure Geuge - [p 278] ‘
The 2EDM-250 electric:remote pressure gauge (figs. 76 and T7) is f
designed to lgeasure the oil pressure in both the main and boostexr
hydrsulic systems of the aircraft. The ZENM-250 electric remote S
Dressure gauge consists of two electrical Pressure-sensing transducers ' ‘ |
and an electrical mdicgtor. The transducers are mounted between
¢ross member fraues Nos 22 end 23.
When the 2EDM-250 outfit is used, it must be checked after every
B _:‘LOO aours to determine ind.icator'error and if the unit is.airtight.
When the current 1s on and there is no Pressure in the hydra.ul:l.c system;
the indlcstor pointer should rest st the zero mark on the scele.
In the event of incorrect indication, it is necessa.ry to locate the

- defect. To do this, the transducer and indicator mst be repla.ced

i
| |
in turn with same types of units_ ¥nown to be in good condition. If . ) ' .
the transducer ox :lndice.tozf of & particular set gets.out of order, it o | ‘
should be replaced with a corresponding component from enother set :
of the same type. Following replacement, the indications should be ;
checked out with g mas'ber ga.uge and the corrections should be entered - E
|

on the set's rating plate.

AChKho A:j.rcra.ﬁ; Clock [P _28°]

The AChKho aircraft clock (fig 78) serves to determine the exact
time while in flight. During oﬁera.tioﬁ .0f the alrcraft, the clock should

be wound once every 5 days for normal operations.

When the temperature 1s below mimus 25° C, accurste operation is :
assured by switching on an electrical heater (fig 79).
SECRET ’ 50X1-HUM .'
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’ UVPD-20 Pressure "Altimde" end Drop Indicator

t0 atmosphere) in pressp.rized cebin.
- /

" The UVPD-20 pressure "altitude" and drop indicator (ﬁg. 80), with .
/. , A
cabin pressure "altitude™ indication within range of 0-20 km snd pressure
drop indication within range of -0.0% to $0.6 kgfem? is designed for

 similtaneous measurement of "altitude" and drop in pressure (relative .

-

- During operation, the UVPD-20 instrment should be inspecteds
1. To detérnﬂ.ne 1f pressure geauge housing is airtight, and
2. To determine reading error at nommal temperature.
The pressure -geuge housing is checked for a.irt.ighfness by means of
the pressure drop indicator pointer. To do this, pipe conmnection "s" .
.sm be connected with a vacwum pump end when a Vacuum corﬁespon&.iﬁg {p 282]

to 0.6 kg /cm2 is attained, the vacuum should be cut off, the hose on

‘pipe cozmection "s" ghould be squeezed) end changes in instrument reading

~ should be looked. for dnring a period of one minute.

There should be no change in the instrument reading during the .~
course of one mimute. . |

Instrument reading errors are found in this manner:

a. Connect pipe unions "™ and "D" of the UVPD-20 instrument with
8 _vamim source, and create :I‘.n“the sysi;em a vacuum equivalent to altitudes
of 3, 6, 9, 12, 15, 18 and 20 kilometers. |

The extent of error of ‘ea.ch checked scele mark can be determined
'by finding the di:t‘ference 'between each reading ma.rk of the tested. i.nstru-
ment and the real value of the measured quanti’cy that is determined =

with a mercury pressure gauge

QATADTN
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. " be To check the pressure drop indicator, pipe union "g" should
Ye first comnected with & vacuum pump and a vacuum of zero, 0 2, 0.4, _ '
and 0.6 kg/ﬁ2 should be developed in the systems.

Pipe union "S" should then be comnected with the source of pressure,

and pressures of 0.002 and 0.00k kg/cm2 should be developed within the -

o

system. )
The extent of indi{:ator error on eaLch checked scale marking shmﬂ.d

Ye determined by finding the difference between the reading on the

pa.rticular mark and the real value of the measured quantity, which is

determined on a mercury pressure gsuge. ' e
~ In determining the error of the instrument reading, the followiﬁg ’

conditions should be observed:

TP e e g ks e e e g o <
. ? ; - N 3 ~
. R .

. &« The check shoﬁld be performed at & normal temperature of

. .42200 +50¢. |
b.. ‘Testmg_vibration range with load from l~ S

vibration, 0. 1 g to 0. 5 &. ' L

[ ey R
. e e . R AN

Vo The position of the instrument should conform to its position

when in operation.

ARU-3V [Stebilizer] Lever Az Position Indicator [p281.] e

e A b e e

'I'he ARU~3V. type unit-serves for the aaztoma:tic change s according

-to a special non-linear law, of the transmission ratios "from the control
stick to both the stabilizer and to the spring loading mgchanism.
' The electrical mecha.nisms are controlled by “two switches which are

located on the left panel H:Lgh Speed and "low speed" "Automatic” and

A m———— e s e app——— -
- o - PR
5 . S
LI

"Manual" end “ARU".

.. - - ' QLD . . N
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" During mamial operation, the second switch should be in the "Manual"
position. | .

The operation of the actuating mechanism is checked by a signal lamp
in Table T-4 of the tekeoff-landing unit "Stabilization for Land.ing"
(large leverage arm), and by an indicator with s seale that is marked oﬁ‘
in Idiometers per hour,/ and in kilometers of flight altitude really done

by the actuating rod of the mechanism.

The (stebilizer] arm indicator is an ordinary voltmeter, which is’

- calibrated in both speed units and altitude units.

Under operating conditions, the readings on the {stebilizer] lever & [p 285]

arm position indicator end on the pilot's speea and altitude instruments
mey scmewhat va.r:,r 'beoanse of deviations of atmospheric conditions from
stendard values and also because of variations in the ‘supply voltage.

It should be kept in mind, thet the [stabilizer] lever.amm position .
ind:l.ca:_bor -- gn indicai;,or of the operation of tho automatic system
serves for the over-all oriéntation of the pilot regarding the wnfalling -
operation the ARU eutomatic system. During operation, the AZU-3v should
be checked under laboratory conditions every 'SO hours for all its operating

Parameters.

The 2M-150 Alr Pressure Gange

The 2M~150 dual eir pressure gange (ﬁg 81) serves to indicate
the alr pressure in the main and emergenoy sys’cems of the aircraft.
The scale renge is i’::'om.'zero"l'.o.Z!.So_kg/"cn}2 with each point demoting kg/cma.
| During the operation of the 2M-,‘.-150‘ Pressure gauge, it is necessary
to check the airtightness of the dynamic system, and instrument

ST ATYMIN
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In order to check the airtightness of the dynemic system, both of.

the instmm;nt connecting pipes should be connected with a Pressure

source end a pressure of 225 kg /cm2 should be developed on a master pressure

gauge. When this pressure has been attained, the pressure source should

be turned off with & valve, the pointer of the master pressure gauge
should be observed for five minutes, and then the pressure should be | [p 286]
reduced to one maintained at 150 kgfem? while the readings of the

master pressure gauge are observed. There should be no drop in pressure.

MV-l2 Pressure Gauge
| The MV-12 air pressure gauge indicates the air pressure in the
brake system of the main yrheels of the cha;.ssis when the brake leverl‘is
applied on the control stick of the alrcraft.
The instrument has two dials that are calibrated from zero to 12
kg/cme, with each mark indicating one kg /cm2.
When used, the instrument should be checked every 100 hours of

flight for airtightness of the housing and for indicator error.

The K-T1T7 Barospeedograph -

The K2-T17 barospeedograph is mounted near cross frame members
]

Nos. 11l and 12. 1In all cases, when the barospeedograph is removed from

the aircraft, the rubber canves hoses should be plugged with'stoppers.
During pre-flight preparations, it is nécessa.ry to check ‘if there are

stoppers in the rubber canvas hoses by removiag the batch cover, which
is located betweeu frame cross members Nos 1L aud 13 in the Lower

paxrt of the mselage.

[\anFabudnlsd
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When the K2-T1T 'barospeedogra;ph- is mounted on the aircraft, the ‘ ;
stoppers shyuld be removed and the rubber canves hoses and the pipe '
Joint should be comnected to the berospeedograph. | ;

‘ -

AFA-39 Aerisl Camera o (p 287]

The AFA-39 aerial camei'a, which is operated by & remote control ;

device, is designed to-"eq_uip Jet fighters to fMlfill assignments of
deytime aerial photo reconnaissance. o ;

The aerial cemera is designed for use at altitudes of 500-5,006 : .
‘meters and flight speeds up to 1,500 Jmfhr. e }

- The AFA-39 can also take photographs from altitudes of 17,500 meters
at true flight speeds of 1,600-1,900 km hr. The eerial camera is in- o Lo

stalled in the right removable section of the wing, bebween ribs Nos. 1

and 2. The aerial camera is operated from the cockpit, in which : . )

switch AFA-39 and the remote comtrol device are installed (£ig 82).

The aerial photographic equipment consists of:’ .
1. Aerial camera

- —— o

2. Remote control Qevice

N\

3. Switch

e e e s el

4o The over-all diagrem of ‘the AFA-39 is shown in Fi.éuné 83. o

gperational Instructions for the AFA-39. Preflight ]‘nstructions

l. If the £ilm in.the aerial canera, ha.s not been completely

. exposed and is to be used in & forthcoming flight, the instructions in

pa.ragrgphs 2 end 3 of this section must be carried out.
-+ See whether the required exposure setting on the camera cor- i ‘

¢

t

1
l
|
, ) | |
responds with the desireble exposure setting. - - : : ‘ !
|

bl ¥ 111 4
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' ; FIGURE 82, Diagram showing location of the AFA-39 [ahd its various components] on the
) .aircraft
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Figure 82. Diagram Showing Location of the AFA-39 and its various . _

components] on the Aircraft

-/

1. R-165 (ShR-2) Connectqr

2. The terminal disconnecting switch of the KV-9A interlocking
3. The AFA-39 aerial camera .
4. The ShR32PKS8EShZ connector

5. The R-154 (ShR-7) connector

6. .The R-96 (Sh-7) cnnnector |

7. The air-tight connector R-14 (ShRG-7)
8. The R-74 (ShR-23) connector

9. The AZS automatic circuit breaker '
10s The middle panel (instrument board)

11, The remote control.devide

12, The ShR32PK8EGE connector

13. The disconnecting switch of the.ngmera

14, The rear blind x

15. The traction . B .
16. The front blind

17. The return épring

18. The lead traction

19, The two-arm straight lever

FL

20. The two-arm angular lever

21. The brace .on the flap_of the landing gear strut

- . : - 306 ~
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Fig., 83 The AFA-39 Bower Supply Wiring Diagram

-/
The AFA-39 aerial camera

1F -
2F - The remote control device
3F - The AZS-10 autématic ecircuit breakerch
. 4F = The .8'71( disconnecting switch
6F - The KV-9A tetfminal disconnecting switch
o
.
i
/
‘ ®
L e . -308-
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| ‘ 2. If the filtér ‘or“ the aperture on the cemera mist be changed, - [p 292]

but the sknr/bter speed 1s to remain the same, it is necessary:

8. To remove the center part of the fairing from the hatch cover

by removing four screws;

b. Insert the proper filter and adjust the dlaphragm o the
proper aperture; -y '

Ve Replace the central part of the fairing to its original position

e et miets i s vt

with screws;

g. Test the performance of the serial camera by carrying out

instructions described in paragraphs 5, 6, end T of the preliminary

preparations section.

5« If the exposure time has t0 be changed, then the following
procednres mist be cariied out: |
. " ae Unfasten the serial camera along with the hatch cover and
the central part of the fairing as expia:l.ned in paregraph No 2 of the
preliminary preparations instructions, end without disconnecting the
| eI\Lectric plug, lower the camera a little and adjust the shutter to
| j the desired speed. 'I'he new?shu’cter speed must be recordéd. o
| b. Place and fasten the aerial cemera together with the hateh
cover and the central fairing section in their original position;
. v. Test the eerial cemera performance, following the instructions
in paragraphs 5, 6, and T of the preliminary preparations section. |
. L. If the aerial camera has not been loaded with f£ilm before the
flight, then all instructions mentioned in sections "Post-flight handling

of AFA-39" and "Preliminary Preparations", must be carried out with the

. exception of item 1l in both sections.

i - 50X1-HUM
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Post-Flight Handling of the AFA-}Q ' Ny - [pas3] .
1. Tes}: the AFA-39 in the presence of the pilot according to | ‘ ‘
the instructions in paragraphs 6 end 7 of the preliminary preparations. o ‘
In cases where all the film has been used up, check aurally according |
to pa.ra.graphffé)and record all the pilot's remarks about the Performance - o ‘
of the aerial camera. / - e
2. Remove the serisl camers together with the hateh cover and the | :
central section of the fairing. To do this it will be necessary: . :
a. to remove the attactment bolts, and to wafasten a portion
of the wing fairing, where the central Part of the eerisl camera fairing |
is located; ' ‘ |
b. to unscrew, through the landmg gear strut well, the aerial
camers :plug socket receptacle end to disconnect it;
Ve %0 remove the phillips screws which hold the cemers hatch . ' .
cover in place, and to rémove the aerial camers together with the hatch e
cover and the central part of the i‘airing. While removing the gerial | ‘
cemera and supporting the whole unit, it 1s necessary that the pull rod |

in the forepart of the fairing is d.isconnected. from t.he front curtain of
the centra.l section of the fairing by pressing down on the angllar lever
amt in the nose sec-bion of the falring and. thevéxerting an upward Pressure

80 the pu.ll-rod. moves mto/%ront part of the fairing and does not inter-

1, 7 mapeic Smm ey cmoeh s e e

- fere vith the removel of the unit. ' : o | i
3« Tumn over the camera mechanism with the hand crenk uﬁt_n the | CA
shutter is closed to preiten;t crippliné of the "gpri..ng. Cover the lens
with a lens cap.v

SRORED . '
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Pl

~

instructions.

WAL 1INV

4. Place the seriel camera into s changing-bag which is a regular

" part of the }FA-39 airborne equipment, or move it in a cemera-case

into a darkroom, and reload it according to the AFA-39-technical [p 294]

instructions. The inspection of pérts and the elimination of defects

from the aerial camera must also be carried ocut in accordance with the
/

Preliminary Preparations

1. Inspect all the units, parts, and electric cables of the aerlal
came;ra assembly and seel whether they are fastened properly. If the pilot
comments that something is out of order, eliminate the causes of mal-
function. | |

2. After the camera has been loaded with film, remove the lens cap
end insert the proper light filter. Set the proper shutter-speed and |
lens opening, and record the‘equsure. -

3. Whenever the cemera is loaded with & new aerial £ilm, the counter

scale of the remote control device in the cockpit should be set at

"200".

4. The seriel cemera, together with the hatch cover snd the central

" part of the wing fairing is then mounted back on the plane, in reverse

Procedure indicated in paragraph 2 of the section "Post flight work with
AFA-39" and msking sure that the pull-rod of the wing fairing's front

section is engaged in the hook of the curtein which is located in the

central section of the wing fairing.
When mounting the ‘camera,, one must make sure that those parts of

the camera, which are mounted on shock gbsorbers do not touch any parts

- .
Lt

5OX1‘ -HUM
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Of the eircraft, and that the termina.l circuit-‘oreakef cable passes
through the}>evelec1 slot of the hatch cover. |

o+ After the aerial camera, the wing fairing, and the Jlug-snd-
socket unit have been positioned in their rea'pectiﬁ places, it 1s
ROVEARMY 10 ook Whatew W PACHARLE 0B GAOEWIAAG Yhe ourtalns of the
camera window opening i/s in good work‘ing order, by pressing upwerd on |
the anguler lever exm in the nose of the wing fairing. (the tension of
the spring will bring the curtains back to their initial closed
position).

6. Comnect aircraft electric circuit to 2T-voltage éurrent and test

the performance of the aerial camera in 'the following order:

+ Switch on the AzS [automatic circult breaker] of the "AFA 39" '

on the starboard panel;
b. Set the time interval lever of the remote comtrol device
on the L-second mark (or on the time interwal necessary in flight
83 indicsted in the table): |
+ Press upwards on the arm of the angular lever, Wwhich 1s
located in the wing fair_ing until the camera window opening durtains
open up, and the XV-9A texminal switch becomes engaged.
Keep the mechanism of the curtains in this position during inspection
indicated in paragraph "g";
g. ‘Plug in the "4FA" switch, which is located in the middle
panel of tne :;nstnnnent board and expose 2-3 fremes (cycles). |
Then £ind out whether the filu revinding mechanism is functioning
properly (by watching the signal lemp), whether the unexposed freme

| £ilm counter is working’ properly (visually), and whether the shmtter is

performing correctly (vy listening),,,,,m,,.

- .-

[p 295]
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Attention: 1. ' During routine maintenance, while raising and lowering

d. Disconnect the "AFA" switch, and close the blinds of the
camera compartment. - _ |
T. Tes$ the epparatus; switch the +ime interval lever to the
"l6-second position'; plﬁg in the "AFA" switch, open the camera
compartment blinds manually all the way down to the terminal switch, [p 296]
end let the AFA operating mechanism run until the shutter closes (a click

© 1s heard in the serial camera), and then immediately close the blinds

to protect the camera system. Disconnect the "AFA" Plug and the AZS of
the "AFA-39".

the landing gear, check the opening the cemera window curtains from

the landing gear strut, and also check the performence of the inter-
locking terminal switch. When the camera &s out of order or when its

verformance is unsatisfactory, meke a special inspection after setting

' the aircraft on trestles.

2. If 1t becomes necessaxry to temporarily dismentle the camera
unit and its fairing, before the rear section of the fairing is removed, .
the socket of the terminel switch cable plug mist be discomnected.
The opening under the AFA 1s closed with & special cep provided with

each camera sparé~parts set.

Dismantling of ‘the Remote Control Tnstrument

To dismaritle the AFA-39 remote control instrument (rautine_main-
tenance ete.), it is necessary: |

l. To remove the screws from four brackets which hold down the control

- instrument to the dashboard;

50X1-HUM
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2. To remove the AFA-39 remote control instrument from the [p 297]
aperture in the panel. ®
| 3 I\o/ ddsconnect the electric plug and remove the control instru-
ment end its brackets to check its performence according to tha pree - 1i '
seribed instructions for servicing the AFA-39 serial camera,
k. Mo inatall the AFA-30 remote control instrunent back in place,
in reverse order, after/ 1t has been checked.

e ot g
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/ CHAPTER V .
PREPARING THE AIRCRAFT INSTRUMENTATION FOR FLIGHT ‘ E; 2981

T Initial Preparations
Examine and check the following:'
Nose Section of the Fuselage

i ' " 1. The felia‘bility of the mounting and the exterior condition of the
'; - Pitot tubes, the cleaniness of the absolute and static pressure chamber
openings, and ‘the moistwure ‘t;.rap openings. |

. | ' 2. The airtightness of the absolute pressure system from the main
Pltot tube at a pressure corresponding to a speed of 1,000 kilometers

. per hour, and check out readings‘ on the speed indicator with a cali=-

bration instrument. The indicator error should not exceed plus or

L meharru b d e —mtein
n
- .

minus 25 kilometers per hour. A similar check of instrument error .
should be performed af & speed of 300 kilometers per hour. The in=-

dicator error should 'not exceed 'plus or minus 15 kilometers per hour.

ettt Al it bt . i o

The efficiency of the mach-meter is determined by the build up and
release of pressure. The alr«tightness of the static pressure system
from the main Pitot tube is tested by means of & vacuum equivalent to

& speed of TOO kilometers per hour. The efficiencies of the vario-

& b e

meter and of the altimeter are checked by the bulld up and reduction
| in vacuﬁm. ~ The absolute and static pressure systems are airtight if
the pointer onlthe speed. ind.:fncator drops no more than 5 kilometers per
howr during & veriod of one minute. |

- 315~
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3. The efficiencles of the heating elements of the Pitot tubes and
of the ‘bra.nsn{ucers of the angles of incidence and of slip (to the touch),

. Preflight Preparations | [p 299] R

Examine and check the following: ' :

k. The mounting reliability of the instrument panel.

5. The exterior condition of the instruments and the prox;er setting
of theﬁ poinfers. Set the Index~-pointers of the accelerometer on the |
wit setting.

absolute '

6. The position and lacking of the/pressure system switching valve, -

T« The cleaniness of the openings of the absolute' and static |
Dbressure chambers and the moisture trap openings of the Pitot tubes.

8. The efficiency of the aneroidediaphragm instruments at a

Pressure and a vacuum in both the absolute and static pressure systems,

-y

and the accuracy of the readings of the speed indicator at the 300
kilometer per hour mark on the scaLle from the main Pitot tube.

9. Check the efficiencies of the master attitude indicator , the
turn indicator, the navigational system, the aircraft clock
and the heating elements of the Pitot tubes, and thq angle of attack

and angle of 'slip transducers.

i A
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Initial Inspection Preparations for Repeat Takeoff
/

10, Do what shbuld be done to the instruments as i.nd.icated in. the

pilot's check list concerning the operation of the :l.nstruments.
1l. Check the cleanf.ness of the openings of the absolute and
static pressure chambers and the moisture trap openings of the Pitot

tubes.

COCKPIT [p 300]
' 12. The mounting reliability and the stock sbsorption of the in= '
- strument panel, the mounting end exterior condition of the instruments,
P a.nd the proper settings of their pointers.
13+ Check the efficiencles of: the master attitude indicator ’
. turn indicator, the navigational system, the aireraft chronometers.

and the electrical pressure gauges.

: ' wn mary T SECRET
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QUAT-FUIVI.

. .
CHAPTER VI
/

. SCHEDULED MAINTENANCE WO RK

WORK PERFORMED DURING IDLE PERIODS

Description of Operations
o/

Alr Pressure Systems, Instrument Boards

and FPanels

1.

Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030900040001-4 !

Check:

- = the exterior of the moisture traps

and drain the condnnded water; if
necessary, flush the traps with
B~70 gasoline and blow out with

gompressed air-

and control panels, remove dust and

dirt from and from behind instrument -

board -

-~ coupling nuts of plug connectors of
electrical instruments; exterior
and flange of e‘lectricA bunched

" conductors

SECRET

the exterior of the instrument board

e 301]

(Plus sign ¥ indicates
__when work performed)

25=35
days

7=10
days

3 mos
é 10 days

- Jl0 =

-

| 50X1-HUM
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@

- Directional) System

" 3. Check the system's coordinating speeds and

7-10

-days

25=35
days

- =’ @xterior condition and flange of
/ .
rubber canvas hose

- girtightness of absolute pressure lines

from emergency absolute pressure champer ,J

lock absolute pressure line switch valve
in "Operate“ poéition; effiéiency of
aneroid-diaphragm instruments and airs:
tightness of absolute and static pressure
lines from main Pitdtituber |

2. Inspect the exterior and check the mounti.ng

of the system's. components

magnetic course dial movement

Converters

4+ Check the mounting of the instrumentation

supply converter

Instruments Controlling Engine and System Operatiohs

5., JInspect the exterior condition and the mount-
ing of the instruments and the coupling nuts
of the plug connectors of the followings

- e@lectric pressure gauge f.re.nsducers

- = @lectric tachometer transducers

SEHET.

(p 302]

50X1-HUM
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7-10° | 25235 [ 3 mos
| L | _days da?s élo days .
~ pressure sigmal unit | ‘ # |
- ‘therm/ocouple housing | . 1 £ #
~ fuel consumption units £
= critical fuel supply warning transducer 3
/ (p 303]
WORK PERFORMED FOLLOWING MISSIOE
o | (Plus sign £
Description of Operations " " B :fhixelrwri?;sggﬁe} .
- 50 hours, | 100 hours,
£ or =5 # or 10"
Navigation Instruments o
dneroid-Diaphregm Instruments, o : s -
Air Pressure Systems - , , , ‘ . :
1. Remve from the aircraft: S
- speed indicator, mach-meter - £ ; V4
= altimeter, variometer ' £ P 1
- pressure altitude é.nd drop indicator ra
- relay block " | , ',';
2. Inspect the exterior of the speed indicator,
mach-x_nejber ’ .altimeier , and variomgter , and
| check thes | :
/ . -~ airtightness of the housing . £ 4
- smooth motion of pointéré and fundamental |
error during forwaz;d and reverse motion, .
Calculate the difference, ‘ | 4 #

50X1-HUM
Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030900040001-4
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be

1 5e

A Ae Wiy o b

7.

PO USRS 7

8.

pr
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Inspect the exterior of the cockpit-altitude and
differential pressure indicator and check the
airtightness of its housing, smooth motion of
the pointers, the fundamental error during forward

" and reverse motion, and calculaté the difference.

Inspect the exterior of the relay block and check...
the airtightness of the housing and the.efnor from
operation

Check the exterior of the rubber canvas hoses

Check for, and if necessary place (renew)
jdentification marke-on the rubber canvas hoses
and on theiconnsctions of :the-static and absolute
pressure instruments

Check the exferior/ﬁﬁg Pitot tubé moisture traps
and drain the water. If necessary, flush the
traps with ﬁ-70 gasoline and blow out withv
compressed air. ' |
Blow out the main and emergency lines of the 2it§t
tubes with pomprassedlair at a pressure of

0u5-1.5 kg/cm?

lakafaksininl

TILL -

' 50 hours,| 100 hours,
£dor =5 | £or-10
- [p 304
y,
a .
VR
PN S
VA
y;
50X1-HUM
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NOTE: 1{ Before blowing out the pipes, the
absolute énd static pressure instru-
menﬁs must be disconnected

2.. Befween regularly scheduled maintenance
’ inspectié;, the air pressure lines should
be blown out upon the orders of the sectiq
A engineer as weather permits
9. Replace on the aircrafis
- 8peed indicator, mach-meter
- altimeter, variometer |
- pressure altitutde and drop indicator‘
- Trelay block . |
10.‘Check attachment and mounting of the aneroid-
diaphragm instruments.and Gnits, the flanges and {
comections of the rubber canvas hoses to the
instrument and commutator pipes
11. Check the static and absolute pressure lines from
the main and emergency Pitot tubes for 1eaks, and
the efficiency of the anéroid—diaphragm instrumenté
(the inspection should be performed jointly with

an aircraft technician at the time the automatie

L

cone control mechanism ia_checked upon the come

pletion of work on the aircraft by specialists of

50 hours| 100 hours,

Aor -5 | £or -10

n

all services)

waniem
S-\-..th

TN . RN N W

#

N SN

‘5OX1 -HUM
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o I | - . |50 hours, |100 hours,
; : o {dor =5 |for =10
| - | (p 306]
12. Llock thé absolute pressure switch-valve in the o -
: "operating" position : a ) : ‘. £ Vs
Gyroscope Instruments, Clock, Convertors
\ 13. Remove: - / |
- the attituls indicator N £
f S . = the turn indicator £ |
f . = the correction switch £
- = the directional system components - p £ )
L i . - the aircraft clock . | ;‘ #
: - the convertors . ‘ _ #
; o NOTE: Before removing the attitude indicator and
o . the turn indicator, be certain there are
| - mounting reference marks on the instru-
' ment board and on the faces of the
insjl;r'mnem:s~
14,. AGD=1 Master Attitude ﬂIndicat‘or _
a) Inspect the exterior of the gyrotransdﬁcer and |
check |
- the running order time | | # '
/ - caging mechanism operation . £ #
? - lateral correction speed | 2 : £ | A
L ‘f |
" . 50X1-HUM
g ' - - |
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Py | Koo @
= slongitudinal correction speed A ,l
- operation of the longitudinal correction |
switch 4 4
- gyrotransducer. stability when correction.
g is disconnected £ # .
‘= error in maintaining vertical # #
- current required by ph?ses # ' ,l
- d.c. required by transducer £ /
. b) Inspect the exterior of the indicator and | ' [p 307)
check | ' |
= the pitéh angle adjustment index position £
- the pitch angle index position | ra #
- non-conformance of miniature aircfaft and .
zero graduations of bank scale e A
- error after changing the pitch anglab A ' / ‘
- error a.fﬁer changing the roll angle # #
. = corredtion for pitch angle # #
~ signal lamp performance £ A
- current required by the phases ’ ,l ,l
- d.c'._ required: by the indicator £ A
SRR 50X 1-HUM @
g | - 324 - s ~ ' ' |
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! ‘
.

50 hours, 100 hours,

The EUP-53 turn indicator : . f or =5 1 ¢ or '1ow.w
15, Inspecy,the exterior and : N
check

- the condition of the comutator-
brush unit, and the height of
the brushes. C(lean the
cémptator and blow dut the
inside sufface of the instru-
ment with compressed air at a
pressure of 0.5:* 1.5 kg/cm?
(after the plan; service
period warranty has expired); o u | +

« current required | RE : e

- sensitivity during a flat turn
at angular velocities of 0.6
and 1,5 degrees per second; | +

—eZerror during banks of 15.30 and
45 degrees at angular velocities
of 1.1, 2.2, and 4 degrees per -

" second; , *
- ‘the time required for the sliding index

%o return from end positions .cri

- stop of the sliding index.

SECRET

50X1-HUM
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Navigational system

16. Examine tye exterior of the following
-uiils and components and check:

The U-12 amplifier '

- channél I sensitivity and output

- channel II output/

f[‘he U-18 amplifier

- pitch channellsensiiivity and output
- roll channel sensitivity and output
The gyroscope unit
- = efficiency of the servomechanisms to
perform the roll and pitch rotation
- departure of the gyroscope axis in
the aximuth |
- transducer selsyn error

Matching Mechanisnm

- matching speed-
- correction speed
-- tachometer generator éignal
Course indicator |

- error of the course-measuring scale

= error of the radio station course

-~

angle scale '
= magnetic ‘course dial matching speed

and pointer movement

=326 -

Ladntabolnliil

50 hours, 100 hours,

4

$ or -5 £ or =10
Lp 3087
+ +,
+ o+ :
+ +
+ + -
+ +
+ o+
+ +
+ s
+ +
+ +
50X1-HUM

"l
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18,

Correction Mechanism

= @rror

/

- efficiency
- matching speed

Induction transducer

4

/

Control panel

; efficiepcy
" Correction switch

Examine the exterior and chéck the
current required by each phase, the
correction‘cutoff delay time and its }
asymmetry.

Aircraft ciock

Examine the exterior and check
the accuracy of the daily movement

and, if necessary, make adjustments.

DAG=-1F and DT-500U convertors

19.

Examine and check:
« the condition of the commutatore

brush unit and the height of the

brushes. Clean the commutator

and blow it out with compressed

air at a p:eSsuré_of 0.5 - 1.5.km/cm2.

CRORTT

Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030900040001-4

QUA I-IUIVI
50 hours, 100 hours,
{or =5 ¢ 4 or =10

[ 3097

L

50X1-HUM
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77750 hoursg, 100 hours,

- the current required by the

cegnvertors under load;

~ the conWertor voltage discharge output

and its frequency‘
20. Install the following on the

airplane: /

.- master altitude indicator

- turn indicator;

- correction switch}

- navigational system units;

- aircraft clock;

- convertor.

NOTE:. When the electric navigation
instruments are instglled on the
aircraft, check the condition
of the contact surfaces and plug-
and-gocket connectors. When
necessary clean and blow them out
with compressed air.

2l. Check the proper mounfing and attachment
of the electric navigation instruments,
the tightening of the coupling nuts.of

the plug-and-socket connectors.

SELERT

or -5

-

. - 328 - . -
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50X1-HUM
| ‘ « 50 hours, 100 hours,
_ + Or -5 + or =10
! ‘22. chec/k the efficiency of the electric
x;avigation instruments and- of the
l o ‘correction cut-off switch. T +
-Iﬁstruments Controlling Engine and System
- Operations /
23. Remove the following:
- electric tachometer
| indicator and transducers ‘+ -
: ‘:_ . - thermo-électric thermometer
i indicator M
, . - electric pressure gauge indicators and. : ' [p 3127 |
‘ , transducers; ' | o+
- flow meter unit; ‘+'
- pressure indicators ot
Electric Tachometer
2k, Examine the exterior and check:
‘ - the ease of pointer movement and the
~ basic error of the unit; + -
- pointer approach to zero mark +
- interphase voltage of the transducers . + ;
/". . Thermo-electric Thermometer ' ;
J ) 25. Examine the exterior of the indicator |
and check the ease of pointer movement )
‘ "~ and the basic error of the unit +
| . - 320 = 50X1-HUM
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UL TUIVE

50 hours, 100 hours,
e or <5 |- 4+ or -10

26, Inspect the e#terior and cﬁeck the

| attéchment of the connecting socket, the
bolt nut tightening, the flange and
heat insulation of the connecting’
electric wires of the thermocouples + L4

27. Measure the red&stance of the thermal
electrodes of each thermo-couple fromA
the connecting socket | T .

Electrical Pressure Gauges '

28. Examine the exterior of the gauges
and check:

- the ease of movement of the pointers

¢t and the basic error of the unit; N - - . .

- alr-tightness of the receiver end

of the transducers

Pressure Indicators ' | (p 312]
'29. Examine the exterior and check
the following: -
- error of operation - , _ | +
- airtightness of the receiving section ~ +
Flow Gauge o
/ 30. Examine the exterior of the unite

P

of the set and check:

- the main error of the set; o+

- the operational error of the B o | ‘

signal unit o o . T4

e

3 ‘ » -230 - | ~ 50X1-HUM
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31, |

SUXT-HUM

Install the féllowing on the aireraft:

- fédicator'and transducexr of the

electrical tachometer

- indicator of the thermoelectric

thermometer;

- indicators and trensducers of the

electric pressure gauges;

- flow gauge set;

- pressure signal units

NOTE:

1.

2.

Before installing the engine

operation control instruments

on the aircraft, check for and if ..

necessary place (restore) marks
on the instruments indicating the
limitations of performance of
thé engine and systems.

When installing the instruments
which cbntrol the operations

of the engine and the systems
examine the condition of the
plug-and-socket connectors and
contacts. If necessary, clean
and blow them out with compressed

air,

STNABETM

50" hours, 100 hours,
‘* or «5 + or -10-

50X1-HUM
|
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32. Check the proper mounting and attachment
of the instruments which control the
operationas of the engine and the systems,
and the tightening of the lock nuts of
the plug=and=socket asnnestions.

33. Check the efficiency of the 1natrﬁments
controlling the operations of the engine
and systems dpfing engine tests (Jjointly
with an aircraftiand engine mechanic)

Instrument Board and Control Panel -

34, Examine the exterior of the instrument

board and control panels and check:

- the attachment and the condition
of the shock absorbers of the instrument
board; the condition and tightening of
of the guide bolts and rods (if necessary,
lubricate the guide bolts and the rods
with TSIATIM 201 Kgreavse) .

35. . Remove dust and dirt from the instrument
board and from the compartment behind
the instrument board

36. 1Install the instrument board invplace’
and make sure that it 1s fastened down

t1ghtly.

oTIA™TIM

50 hours, 100 hours,

[ +~or--5 + or =10
(p 313]

+ %
+ +
+ +
+ &
+ +

50X1-HUM
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37.

Examine the exterior and gheck the

proéer mounting of the air pressure gauges

Pilotfs Automatic Safety Belt Opener

o n et e e _.'..-__;-'...._..‘.‘_..,-__-____ .

38.

39.

hl‘

Check the hose and wire cable; make

sure that the cable terminals are not

/

/
sheared, that there are no breaks in

‘individual strands of the wire-rope cable,

and that there is no damage to the hose,
Examine the exterior of the instrument.
Dismantle the pull-off mechanism, wash
the parts in B-T0 gasoline, wipe with a
soft brush, and blo# out with dry air.
Examine the parts of the mechanism, and
make sure that they are neither broken
nor corroded. |
The operating spring§ and the piston
with the roller should be lubricated with
a thin layer of!OKB~122-3 0il, and the wire
cable and £h§ hose wi@h a thin layer of
M/N oil. '
Check the exact time it takes the

instrument to work.

OTIATIINM

50X1-HUM . |

50 hours, 100 hours,
+or -5 | ¥ or ~10

+ 4

(p 314)

+ + -

+ o+

+ +

+ +
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PART FOUR , S (P 315]

OXYGEN EQUIPMENT

- 334 - |
' ~ 50X1-HUM

SECEET : : . : ‘
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OXYGEN EQUIPMENT

CHAPTER I

I. GENERAL INFORMATION

A. THE OXYGEN SUPPLY OF THE PILOT

1

2

[lP 316]

-

e

For creating the necessary:_liv__i,lflﬁ_f:xgnditisn;_fornth‘e ~niJ,p-t_ and_.f.’of_ A '

"+ preservation of his efficiency, both in” high altitude flights and in ejec-
- ‘tions, a KKO-3 oxygen equipment unit has been installed in the aircraft

(figure 84).

The KKO=3 unit provides differential oxygen pressure in the pres—~
surized helmet (the breathing system) and in the bladder of the stress
arrangement of the G-suit, which is automatically regulated by the alti~-

. tude of the aircraft.
The KKO-3 oxygen ecuipment unit consists of:
a) aircraft oxygen equipment
b) pilot's oxygen equipment
Alreraft oxygen equipment inéiudes:

) 1. XP-34 aircraft oxygen apparatus eeeeceeeecsossee
2. KR-26 0xygen regulaltor ceeeeosesscscecccccescse
3¢ IK-18 0Xygen iNdAicator eeeeeesceceeessnonssoss
4. M¥-2000 reserve preésure BAUZE esecescocesacsces
5. KV-ZMS bﬁqygen VAlVE ceevrrssesnseeccssccnccsas
6. KSh-26 oxygen hose asSembLY eeeeeecesssceseses
7. RSD-éM ‘pressure fatio regulator cieecesececcsae

8. DU-2 remote control board with
. . . I@-Bh apparatus ..ooo.ooooo_ooo'tgoooooo..ooo‘

SECRET

1 uait
1 unit
1 unit
1 unit
1l unit
1l unit

1 unit

1 unit

\
Y

(P 317]

50X1-HUM
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9 Set Of flttirlgs .0.'..'..Q-....0...‘....‘.‘....1set ‘

%3'

The pllot's oygen equipment J.ncludes. -

. 1. KP=-2T7H parachute oxygen apparatus w:.th -
" BUTN~ON AEVICE eueveeerevoesocssnssoassnsaes 1 Unit

. 2.  GSh-4M pressurized helmet (w1th hose
~ assembly, connecting hose and
electrlcally heated windshield) ceeseescssss 1 s€t

'30 m—SOM o’qgen maSk ooooo.oocoooooo'o_ooooooooo.t l Set

»l}. VKK-BMG.—SUit 0000000000000 000000000000ve-vse0 1 Set ’

PR T

- Figure 84, Overall . and Assembly- Diagramgof the Pilot's Oxcrgen Supphr (P 318]

- a. -Overall diagram i
b. Operation diagram of the ORK—2 "disconnect assembly
c. At the time of ejection ,
d. From the pilot _ ' | _- ot
e. On the seat “ | '
. In the cockpit
g. Opérating position
- h. _< To the fuselage structure
i. View of remo;c,e control board
'§. Turn-off
k. Tarn-on
1. Suit
m. 100 pe;-cent oxygen '

n. 'All the way -

__SECRET - | o o

50X1 —HUM

g 2336- | . ]
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Figure 84. OVERALL AND ASSEMBLY DIAGRAM OF PILOT'S OXYGEN EQUIPMENT
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0« Elose

p . ' ' ijture
g. Point HAw
r. [Illegiblel

© 8. Pilot's

t. [Mlegible]

u. Wing rib No 2 [obscure

Figure 84, Qverall ang Assembly Diagran;séf the Pilot's Oxygen Supply
| {
1. M-2000 Pressure guage
2, IK-18 indicator
3. XP-27M parachute apparatus
4. RSD-3M pressure ratio indicator.
5. KP-3L oxygen apparatus
6. GSh-4M pressurized helmet
7. VKK-3M G-suit
8. KV-2MS oxygen valve
9. Check valve '
110,. 14. Spherical oxygen tanks
11, 12, 15. Uonnection sleeyes
"13., Filler sleeves )
16. KP-26 reduce};,- ’
17. AD-5 filter o
18, AD—SA-. automatic -pressure control.

v
o

SECRET

50X1-HUM

-
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.

© 19. Disconnect assembly lower unit emergency. lever cable;

20. C(RK-2 disconnect assembly

21, KP-27M manual turn-on device

22. TsPU easy-disconnect connedétor coupling -

23. DU-2 remote control (with KP-34 apparatué)

A PPV anti- device, consisting of 2 foot bladders connected with [P 320]

a belly bladder, is built into the VKK-3M. pressurized suit. The anti- '
gravity device reduces the effect of positive g=forces which have developed

in the maneuvering of the aircraft.

The air in the anti-devicz comes from the engine ~ompressor through’

" the AD-5A pressure control which is installed in the cockpit (figure 85).

Depending on the intensity of the positive g-force .Ifecting the.

~ AD- -5A, the device automatically regulates the air pressu-- in the
‘bladders of the PPU. Air entry into the bladders of the PPU takes place

with a positive force of 2 g and gradually increases with increased

- loads up to 8 g. Witk less than 2 g, pressure is not generated in

the compartments of the PPU.

The AD-5A pressure control has 2 pressure stages: stage one is

low pressure - "min"; stage two is high pressure - "max". Placement

of the control knob on high or low pressure depends on the type of
prg?hrized suit used by the pilot. ‘

-With the use of the PPK-I anti-gravity suilt and the VKK—3M G-sult
the control knob is to be placed on low pressure "min", as switching
the knob to "max" with the above suits may injure the'pilot.

Figure 85. Overall Diagram of the PPU System - = (P 321)

a. Overall diagram of the PPU systenm
b. To the suit |

- ¢. Air from the engine

50X1-HUM
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A2

‘4. Rib No 11
;l %;om the engine
-l. Easy-disconnect connection cpupling with suit
2. bRK-Z disconnect assembly |
-3.- AD-5A automatic control
L. Filter of the automatic control
. Reinforced hose

. Air line

5
6
A7. Aﬁti—device‘
8. Control button for checking the operation of ihe automatic contrcl
9

. Inertia flyweights

‘ | _lO.‘Piston

} 11. Safety valve at 625 -670 mm Hg
|
|

12. Paper filter

Switching the controls to "max" or "min" is accomplished by turning = (P 322]
the control knob 1n the direction shown by the arrows on the control
knob.

ATTENTION! 1. In flights up to altitudes of 7 kilometers, the
| : oxygen equipment unit can be used without the G-suit both in pressurized
|  and non-pressurized cockpits, but the anti-gravity suit must be used.
| . For this purpose, the bayonet fastener on the hose of the RSD-3M pressure
| regulator, which connects to the suit, should be closed with the plug. ‘

2. The KM-30M ovygen mask of the KKO-3 unit can be used in flights
of not over 12 kilometers in altitude.

Hoop-up of the lines of the pilot and the aircraft is accomplished
by means of the ORK-2 disconnect assembly (figures 86 and 87), which
is located on the port side of the seat bucket.

o o | - 31 -
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The ORK-2 provides simultaneous automatic or manual disconnection ' o
of all hoses leading from the aircraft's apparatus to the pilot and
- also automatically switches the pilot's oxygen supply from the KP-3k
aircraft apparatus to the KP-27M parachute apparatus in case of ejection.

arid

-Operating Principle of the KKO-3‘Unit

e y——

L

The oxygen which enters the oxygen supply system is contained in .
-k spherical cylinders under a pressure of up to 150 kilograms per square . i
centimeter. Two oxygen cylinders are located in each wing. . " 3

. Figure 86. The CRK-2 Discoznect Assembly . (P 3231 |

Figure 87. Disassembled View of the ORK-2 Disconnect. Assembly (P 32u]' [

1. Upper assembly unit - - - w
2. Assembly housing middle unit

3. Lower assembly unit

At altitudes up to 12 kilometers, the intake of oxygen into the - [P325]
pressurized helmet is provided for by the automatic air valve of the ' 5
KP:34 apparatus. © altitudes up to 10 kilometers a mixture of oxygen ' i

‘and air is furnished; above 20 kilometers pure oxygen is supplied.

To prevent an oxygen deficiency at altitudes of 6 to 12 kilometers,
a small surplus pressure is maintained in the respiratory system, which A
eliminates air induction from the atmosphere into the pressurized helmet . E
should it be leaking. ' ' (

In all cases, where the cockpit pressure is less than that of the Ok
atmosphere, at an altitude of 12 kilometers (145 mm Hg) a coninuous 3

- supply of oxygen will be pressure fed into the bladders of the G-suit zi
- pressure unit. The increase in the supply of oxygen will be auuomatlcally |
. regulated by the RSD-3M pressure ratio regulator depending on the W
altitude of the aircraft. This means that if the pilot is in a pres- X
surized cockplt at any altitude up to ceiling, or 1s in a non-pressurized _
‘cockpit up to altitudes of 12 kilometers, the bladders of the Gssuit ,4

- will not be inflated with oxygen (not including the anti-device) 3
This will provide great pilot maneuverabillty ‘

. - 344 - _ - 3
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' In non-pressurlzed cockpits at ceilings of more than 12 Kilometers [P326]
altitude a continuous supply of oxygen is automatically fed into the o
G-suit and into the breathing system (pressurized helmet). The oxygen

pressure in the pressure unit of the suit produces a mechanical pressure

on the body of the pilot which compensates for the drop in atmospheric

pressure.

’Differential pressure in the pressurized helmet and in the bladder
- of the G-suit pressure unit is regulated by the RSD-3M automatic -
o pressure ratio regulator depending on the altitude.

Inflation of the bladders of the suit pressure unit and supply of
oxygen to the pressurized helmet is accomplished by the KP- 34 aircraft
oxXygen apparatus; after ejection, by tae KP-27M apparatus.

The KKO-3 unit is supplied by a meaually regulated apparatus which
at ground level permits the creation of excess pressure in the pressurized
helmet and in the G-suit pressure unit for the purpose of checking the
opera.’clon of the unit. :

M2in Specifications of the KP-34 Apparatus (F*zire 88)

‘ 1. The apparatus operates on oxygen fed to it by the KP-26
' regulator at pressures of from 150 to 30 kilograms per square centimeter.
Figure 88. XP-34 Oxygen Apparatus ‘ | - (e 327]

‘a. View of side A
b. Base

¢. Cover

d. WNote: All tubes and couplings of the apparatus
are shown plugged. :

e. Apparatus housing
1. Connection Sleeve for KSh-26 Oxygen Hose

2. Adapter for attaching oxygen indicator
- 345 -
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3:_ Adapter for connecting M-2000 excess preseure gauge
L. Continuous feed mechanism check valve

5. Pressure gauge connector for measuring the set pressure
in the reducer chamber

6. Intake tube with oxygen release fitting
| 7. Autematic air?@ake control

8. Auxiliary intake valve

9. Auxiliary supply mechanism

10. Sector for the .emote control of the manual mechanism for
switching on continuous oxygen supply switch-on

11. Remote control cable
12. Excess pressure manual regulator
13. Safety valve
- 1h. Compensatien valve
15. 'By-ﬁass valve mechanism
16. Vacuum valve

2. The high pressure chamber and automatic alr valve are pres- LP 328]
surized by supplying a pressure of 30 kilograms per square centimeter :

" to the 'apparatus, ..

3. By supplying a pressure of from 6 to 80 kilograms per square
centimeter to the apparatus, the adjustable (static) pressure in the
apparatus regulator is 8 to 6 kilograms per square centimeter.

L. The automatic air valve is opened when the pressure in the

. chamber regulator is 7-15 kilograms per square centimeter.

' 5. The jet nozzle opens when the pressure is from 1.9 to 2.3
kilograms per square centimeter. :

6. The low pressure chamber of the apparatus is preSsurized by:

QRADRT
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a) a vacuum in the apparatus of 100 mm of Hy0 (which allows '
air induction at a rate of not more than .8 [obscuré] liters per minute); '

b) a pressure in the épparatus of 1800 mm H20 (which permits o f
oxygen leakage of not more than 1.5 liters. per minute), . -

7. A continuous supply of oxygen of 14 to 20 liters per minute . -
is fed into the apparatus at a pressure of 10 kilograms per square centi- ' '

meter, _ » e !

8. The manual control admits pressure of 10 kilograms pér square
centimeter at ground level which creates an excess  pressure in the
apparatus of not more than 1800 mm H0. '

9. The force ror switching on the continuous supply to the suit
. does not exceed 4.5 kilograms [per square centimeter].

: . 10. The time required for attaining the differential pressure
in the pressurized helmet of 1200 mm H30 does not exceed 3.5 seconds
from the moment the continuous supply is turned on. -

KP-27M Parachute Oxypen Apparatus (Figure 89) v . . ‘

The KP-27M parachute oxygen apparatus is used in a unit with the [P 329)
KP-34 aircraft oxygen apparatus for supplying oxygen to the pilot under ~
“the following conditions:

a) ejection from the aircraft; or

b) regaining a safe altitude (4000 meters) in the event , 3
of non-operation of the KP-34 aircraft oxygen apparatus at high altitude | - 3
- flight., i

The KP-27M apparatus,is put in the container of the parachute
back-pack with the front in such a position that the opening of the
mechanism (the cable which connects to the ORK~2 commector) is set to v
the port side in relation to the pilot, who is fitted in the parachute, {

.. The apparatﬁs is supplied with oxygen and operated in accordance with
- the "Description and Instructions for Operation of the KP-27M Apparatus.”

SECRET o :
50X1-HUM ‘
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Main Specifications of the KP-27M Apparatus

1. The parachute oxygen apparatus i1s used in a unit with the
KP-34 aircraft oxygen apparatus,

2. At a temperature of plus 20 degrees centigrade, the apparatus
supplies oxygen in one minute after being turned on at a rate of not
less than 12.5 liters per minute and in 2 minutes at a rate .of not
less than 5 [obscure] liters per minute.

Figure 89. KP-2TM Parachute Oxygen Apparatus

1. casing |
2. éottle'set
3."Auxiliary bottle
L. Release cock
5. Capillary'tube
6. Filler tube
} T, rMK-th pressure gauge
| 8. Fitting block
9. Automatic switch-on cable
10. Manual switch-on cable
il. Tube
12. Manual,switch-on handgrip

13. Nut for connection to CRK-2

At a temperasture of minus 50 degrees centigrade, in 30 seconds
after the apparatﬁs has been turned on oxygen is supplied at not less

than 9 liters per minute.

SRORET
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" 150 kilograms per square cent:.meter.

',vta.n.k and is used for supplying oxygen to the igniters.

50X1-HUM

’.Ihe supply of oxygen is smeoth without a'bru.i:t preesure ,jumps.

3. Imn not more than 15 seconds , the epparatus :E‘ills the pressure

unit of the G-suit with oxygen at a Pressure of one kilogram Per square
centimeter.

ll- The high pressure chamber of the apparatus is pressurlze& at

Filler valve oxygen leakage of notumore than one liter per minute
is assumed but unscrewed plug leekage is not permlt‘oed.

"~ 5. The apparatus is turned on aflter the cable pin of the automa.tic
switch has been pulled out, either automatically or manually. .

6. The low Pressure chamber of the abparatus is pressurized at

2 kilograms per square cenvimeter. Oxygzen leakage, characteristic of a
Pressure drop, is not to exceed u.)+ klloérams Per square centimeter per

. winuteé. .

B. ENGINE OXYGEN SUPPLY

An englne oxygen supply system has been msta.lled in the aircraft

" to provide religble fuel combustion when starting the engine at altitudes

up to 12, OOO meters.

The engine oxygen supply system includes the following units: LP 332]

(figure 90)

- a 2-liter oxygen bottle with a pressure of up to 150 atmospheres -
is installed in the area of No 17-18 frame members in the lower part of

the fuselage .

a "2130A" oxygen reducer, which reduceé the pressure of the oxygen

to 9-J.O 5 atmospheres, is installed on the left side of the i‘u.selage in

the area of frame members No 12 and 13.

- &n "11180" aircraft filler tube and MK-12M, h:.gh Pressure gauge are

. insta.lled in the lower left wing.

- an MK-16 low pressure gauge and & KV-2MS oxygen. supply valve are
located on the left panel of the coekprt.

"6914-400" electrorneumatic valve is installed next to 'the oxygen

- 31 - ) "
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The engine oxygen supply system is self-contained and is not

" comnected to the pilot's oxygen supply system, A

chéek

* yalve

-~ installed on the engine connects it with the system. s

The system automatically starts the engine in the air.

A "start

in the air® switch. located on the left panel provides electrlc power :

to the sys'ﬁem.

Figure 90. Engine Oxvs:n Supply Diagram [P 333]
a, air bleéc_xer .
N | i). to tl.z igniters
““¢. air bleeder
d. electrical supply
o ' e. framé member‘No 9
_., | \ L. 'i‘réme member No'13'
| | g. frame member No 16
h. frame member No 24
i. '- tot the igniters
“j. legend
k, high pressure pipelines
h 1. low pressure pipelinés
ﬁgurre 90, Ovéz;%ll and Assembly Diagrams of the Engine -Oxygen Supply (P 33k]

1.

50X1 -‘HUM

KV-2MS, oxygen valve
2. MK-16: -p;c:essufe. gauge
3. T-joint
o SECRET
- 353 -
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'h. 694400 electrdpneumétiq valve
5. check valve E P
6. "11180" cu.rcrai‘t filler’ connectiont '
7. MKF12M pressure gauge | -
8.J T~joint with_check valve
9. oxygen bottle S oy
| 10, "2130A" oxygen reducef'
.Tﬁe system does not operate auring ground staris of thé engineJ ‘
The engine oxygen supply system is capable of 4=5 starté, with a

' duration of one start notv to exceed 30 seconds.

2. PRECAUTIONARY MEASURES

, 1. It is necessary to remember that combining oxygen with oils
 (greases) is dangerously explosive.

' 2. It is prohibited to open the KV-2MS valve in the cockpit
under the following conditions:

- duriﬁg engine mothballing;

: - without preliminary warm-up testing of the engine after a
long layover,

, . = after de-mothballing the engine without preliminary wam-up
“testing. : : .

3, It is prohibited to leave the check valve tubing and pitgs
..open vhen replacing the engine,

- 4. It is prohibited fo'bleed oxygen by the regulator either in
the cockpit or in the radioelectronic equipment compartment,

In case of the neceésmty to bleed oxygen from the system, it is
recomended to do so by disconnecting the tubing from the MK-12M hlgh
pressure gauge,

SEARET
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T ~ 5 It is proh:.b:.ted to tlghten the tubing co;mec“cion of the open
KV-EIvS valve when the system has been f‘illed. . _

: s ; i ~E"i_g'uré 91 . RSD-3M Suspen31on and Cable Arrangement for Dlsconnection {p 336]
R ) of the ORK-2 Dlsconnect Assembly Upper Section

a RSD-3M pressure ,re.tie regulator with hose. assembly' -
SRR Y S'pring‘hook |

c l_’ilot"s‘seet .

' d RSD"susbensibﬁ '
e e. ORK-2 uppes secﬁion‘discOnnection cable
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ment for Disconnection of the ORK-2 pisconneg:t Asseubly i
Upper Section : .
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CHAPTER II

o i e . . W
| - ) '.\_' ‘7 : . )

OPERATION CF OXYGEN EQUIPMENT
a S " ' - (#3371

bperation of oxyggnvequipment and preparation of the'aircraft
on the grpund-require the following: | |
1. For the purpose of rapid separatién of the ORK-2 disconneét
assembly wﬁenuﬁhe pilot abandons the aircréft.in emergency on the ground,
on the_ORK~2 opener handle-the;e is a cable, which is z..uened in holdérs'
- to the hose of the pressure-ratio regulator. -
 _For,disconnecting the upper unit of the assemﬁly, the pilzt must
| pull the cable with his hand.and thus, tze upper part of the urit is
- ‘discénnected (See Figure 91).
‘ | | 2. | For pro.zeting the pilot from being hit by .ae ORK-2 upper
' o unit dﬁring ejecn{on (after separation), it is necessary, after the
'pilot has Seated.himself, to fasten the upper ﬁnit to the parachﬁte
straps with capron sﬁspension brackets and a rubber shoci 2absorber
(Figure 92). Faéténing is carégd out as follows:

a) The;engineér‘of the aircraft (after the pilot has seated him-
zéelf) mist inétall the capron suspension brackeﬁs, fastened under the
third sleeve of the upper‘unit of the assembly, to the end of the lcg
gfip;(from the left side):without fouling the hose, and close the smap
‘over the ring‘oﬁ.the suépensioﬁ bracket.

P 339]

'b) Taking the free end of the suspension bracket, tighten them as much as

- 357 -
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'f}f“‘xéy, Figure 92. Suspehéibn'brackét$fof the UpperfBloqk of the . [P 338]
SRR ORK-2 Assembly con -

Al Fasténing of suspension brackets
n ffﬁSuspens1on brackets

'3*:QfC.fiUpper units

:'ffqibﬁiisteps to fa

'wiﬁgfil.' B;¢nb suspen51on brackets to the end of the leg grip and
L Tasten uhe hooxs e » .

‘*2; Tlgnten suspenders as much as possible and a’ctacr ffee  $
' - end to strap of parachuse. L

S IIL 3. Pass ShDun absorber unac“zhe fasteninzg buckle for the
. KP-2TH. . ‘ -

_‘.‘””uvﬂ haoks of shock abso rber to lug on upper blObk
O.L ORK-2 .

. Attention! Fasten upper unit of CRK-2

Fasteaing of shock absorber

- g |
N '__j__"iH:. KP-27M
‘izj;-'Parachute backv' | |
vK.:vBuckle for fas»enlng the KP- 27M
% oL _Shock absorber ' |

. ‘ fj;L?gi”iMJ}”Upper unlt
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Key, Figure 93. Fastening of Lower Unit 6f the ORK-2 to the - F ;

'
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(P 339] g

¥

Left Panel of the Cockpit by Means of a Flange i

A. ‘View to left panel from cockpit | . T

B. AD-5A automatic
C. ZEngine feed oxygea valve

D. Flange of lower unit of ORK-2
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Lf o - ‘ V) P3551ng the rubber shock absorber under the. buckle for fastening

boséible, after which attach the free end'to the strap of the parachute.

.lg, o the KP -2TM, engage the hooks of the shock absorber 1n the buckle on the _
) uppe_r unit of the CRK-2 assembly.

3,s When the aircraft_is being prepared‘on the g:ound;'in tbe event
Y : of rémo‘val of pilo-t’s seat, fasten the lower part of the OﬁK—Q assembly'
}f - "~ with the flange to the left panel of the cockpit as per_Figufet93,‘

~

|

| B

ﬁ; IR L. To assure comfort durin: operation in the cockpit and to

I protect cockpit equipment during ground preparaticn of aireraft and .

. .  - durisg stops, a pressure regulator RSD-SM (with hoses) =az been
" instalied', behind the seat of the pilot. (See Pigure 91).
The RSD-3N is nounted by means of & hook on the flange of the
‘ regﬁlstor by taking holfl of the bracket on the fromt left of the
.. seat. |
:é | .v'v_.The.engineer of the aircraft must reﬁove the flange of bhe RSD-3M
; wibhfits hook before flight\ until the pilot's pressurized helmet
: has been put on. The flange is replaced and the RSD- 3M remouned
:.immedlately after flight
5. In the event of need for rapid abandonment of the aircraft LP 340]
when ditched in water, or on the ground (in case of fire), pfessure
' régulstor RSD-3M is provided with an emergsncy group'disconnect
assembly.
‘To open the'emsrgency»group disconnect assembly of the RSD-3M, it
1s necessary to free the handle of the assembly on the housing of

the RSD-3M and,

1 | R __SECRET
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to pull the pin from the openings by tugging on it forecefully.
‘ ‘disconnect
Opening of the emergency Zsetxcomgk gssemb;y assures blocking off

v 'o: the hoses of the pilot's high-altitude equipment (helmet), G-suit,

and;thé catch with which regulator is fastened to the suspension
‘sys#em of the parachute) from the aircraft equipment.

" After épening'the emergency disconnect assembly‘of the RSb-3M,

the pilotfmust open the central lock of the parachute suspension

system and must abandon the aircraft cockpit.

VARNING: ~Qpening of the emergency diséonnect assembly of the
RSD-3M during emergency bail-out from the aircraft i. Tlight is.
PROHIBITED!

In contrast to <i:e hendle for opening the ORK-2 disconnect assembly
(See Figure 91), the emergency group assembly of the RSD-3M is designed
for abandoning the aircraft without a parachute.

6. For ease of using the handles that control the aircraft oxygen
equipment/remdte control is provided from KP-34 the DU-2 instrument
board installed on the left panel. (See Figure 9k)

7. To counter sweating in above-zerb temperatures and frzzzing
in below-zero temperatures, electric heating of the helmet gliss is
provided. ‘Reéulation of the degreg of heating of the glass is

accomplished manually with the aid of the RKO-45 potentiometer

' installed on the left panel.

CWNADLM
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Key to Figure 94,

Oxygen equipﬁent units
Mixture

Automatic Turn-Off

Suit Turn-On

JIntake disconnect hardle
Cable

Block

Spring

Valve

Valve seat

Regulating bushing

- 17,

23.

24,

25,
26,

Handie for turning-on continuous intake

Cable
Block -
Nozzle
Mount.
Sector
Mount .
‘; Nozzle

Spring

Remote Control DU-2

Pilot wheel

Spindle

Screw
Caole

Valve

Valve seat

Spring

Nut

Bushing

Threaded nozzle

(P31

. \zq. -
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The handle of the potentiomater is set by the pilot in a posﬁion

corresponding to the. temperature in the Gockpl't.

For temporary heating of the glass, there is a buttoﬁ on the left

panel with the legend "Rapid Heating of Helmet."

SECRET
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1. CHECKOUT FOR LEAKAGE OF THE PILOT'S OXYGEN SUPPLY.SYSTEM [P 3kel d

' Checkout for leakage of the oxygen equipment is to be carfied.

out as 'foll'ows“:“

a) Check for leakage of the high pressure system by opening valve

: KV-ZNB' and closing it as .sooﬁ as the system is8 full of oxygen.
1f the péj.ntér of iqdica"cor IK-18 remains fixed for at least >
2 minqtes ,' the system is leakproof. If the pointer reading drops, |
- théi'e j.s leakage in the system. In this event, it-is' neceésar& to.
find the oxygen leakage point by using of soap suds. v | I
WARNING: The pilot wheel of valve KV-2MS has a reversible handle,
-whiqh may be used only to open the valve. It 1s forbidden to use the

reversible handle to close- the valve, because application of great

3

. E

force may cause the valve to go out of order. ' ' 3
[Original page 343 is missing at this point.]

+.. upper unit of the ORK-2, close manually the discharge c‘entral‘ {p 31#4»]

B T e o

opening of the upper unit of the disconnect assembly and make a shallow
_inhalafion. If 1t is not possible to inhalé, the first part is leakproof.
Place the upper unit on the housing of the disconnect assembly. |
To check the second part, it is necessary to disconnect hose KSh-26 from _ 2
instrumént KP-34, to closé manually the opening in the sleeve elbow
of the large diameter pipe, and make a shallow inhalation. If it is j £

not possible to inhale, the second part is leakprdof.

_366'_ . - | .
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After this, connect hose KSh-25 to instrument KP-34 (at first,

nheck: whether instrument valve KV-2MS is closed; whether the handle

that turns off the tntake of air is in the "100% J." position, and

2
52t th2 pointer of indicator IK-18 at zero).
To test the third pari, it is necessary to ﬁake a shallow inhalation.
If it 1s not possible Lo inhale, the third part is leakproof. If
inhalation is possible, the interior space of low pressure of instrument
K?-34 is not sealad and the defective instrument must be replaced with
1 NeW one.
ATTINTION: 1. It should be remembered that leakage of the low
nrassure system depends largely on the condition of the rubber gaskets
“hat are in each connéction. Therefore, special atsention should be
‘ p2id to connectors (places of union), and defective gaskets should be |
replaced with new good ones before any harm can occur. | |
2. After testing the oxygen system for leakage in places where
instruments are joined to pipes, on nuts and on nipples, and o apply ‘ [? 3&5]
ch2ek marks with red paint on the instruments, to check the npon- -
azistence of damaged connections.
Clieck for leakage of the Liclmel exhianst valve on the speciai KU~6l

2ontrol installation.

- 367 -
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2. OPERATIONAL CHECKOUT OF THE PILOT'S OXYGEN EQUIPMENT

Operational checkout of the pilot's oxygen equipment is performed

‘both with and without excess pressure.

. ..a) Checking with excess pressure:” -,

Open valve KV-2MS
Put on helmet phone and previously adjusted helmet and pressure
suit.
_Connect regulatér RSD-3M to the helmet, pressufe sult, aﬁd
ﬁaréchute equipment KP-27M.
Close openings of pressure regulator (on housing of RSD-3M) and
. Place suit oxygen supply lever located on the remote control panel,
in the "Suit Turn-On" position. |
By smooth counterclockwise rotation of the excess pressure pilot
wheei on the remoie control panel (middle lever), creaté in the helmet
excess pressure equalling 1,800 mm of water column on an M-2000
preséure gauge (iﬁ this case, the setting markers of the indicétor
will move apart). | |
WARNING: When using mask KM;SOM instead of helmet GSh-4M, excess
preéSure in the mask must not'excéed 1,000 mm of the water colunmn.
| When pressure in the-pelmet"has risen to 1,800 #m of water column,
;f'there is observed also a fressure rise in the suit and reduced
pressure during inhalation and increased pressure during exhalatioq
are abcérvaé 6n praluurd,gauée M=2000, opﬁrutién o? the egquipment

can be considered normsl.

g - 368 -
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ATTENTION: l. Operation of the equipment should not be Jjudged

by the oxj&en indicator, because at excess pressure, the indicator

may or may not react to inhalation, which should be considered normal.
2. Under on-the;ground‘couditions, it is categorically prohibited .

to create excess pressure in the helmet without wearing a pressure

suiﬁibecasse ebsedce éf the suit may cause lung damage.

b) Checking without excess pressure:’

On the remote control panel, place the air intake lever in the
"100% 0," position and thessuit oxygen supply lever in the neutral

"N" position.

Close the_manuel éxcess pressure regulator on panel DU-2 as far as it
can go. _
" .Inhale and exhale two or three times. If the markers of the ,v{P 347)
1sdicator diverge and converge, the KKO-V equipment is operating
properly. Afterithis, place the air intake lever into "Mixture"
position.
| After checking the operation of the oxygen equipment, it is necessary .
to verify that the electric heating of the helmet glass operates
normally, that is, that sweating of the glass is not observed, visibility
- 1s fully satisfactory, and the face does not feel excess heat.
Together with the radio equipment engineer, 1t is- also necessary
. to check normal operation of communications (telephone, microphone)
as indicated in the section “Radio Equipment."”

When the aircraft is parked, valve KV-2MS must be closed.

o | | 50X1-HUM
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3. CHECKOUT r[swmxovm FROM THE AIRCRAFT OXYGEN
SUPPLY TO THE PARACHUTE OXYGEN SUPPLY

/ : .
.'I‘he mechanism for switchover to the KP-27M parachute equipment

provides for automatic (during ejection) and manual (1f KP-3Yli equipment

is out of operation) switchover of the equipments in operation. There~

. fore, checkout of supply switchover must be done for two cases.

a) Checkout of automatic switchover of KP-27M equipment

Checkout of automatic switchover of KP-27M equipment is carried out
while pulling back the seat with the pilot in 1t,QRK-2 is being replaced,
or the cockpit is being repaired. The pilot must be dressed in full

flight uniform with all supply pipes connected.

Before pulling the seat, it is necessary: {Pp348]

.1. To raise the canbpy: -
WARNING: The firing mechanism must be disarmed.
27 Prepare the seat for pulling.

3. Check proper pipe connections to helmet and pressure suit of

the disconnect assembly ORK-2.. .
4, Check the 1kightness of mounting gf the upper unit of the assémbly
‘c;y means of a special rubber cord (shock absorber) and the suépension'
brackets aqd also connection of the aable to the ring of the emergency
lever o‘f the lower unit of the assembly. .
| 5. Switch on oxygen supply and open valve Kv'-'axvs,

6. Pull the seat with pilot (during this time,

H
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thevpilot must take the same position as dﬁriﬁg ejection).
Whililpulling the seat:
a) Make certain that at the moment of separation of the assembL%
.the cable of the emergency lever of the unit does not touch units of
the fuselage, seat, or any other equipment in the cabin.
- b) When the low?r unit of the assembly is being disconnected,
there should be no strain on the aircraft hoses KSh-26, the hose of (P 3u49]
the line of anti-g equipment, and the electrical and radio wiring
on the track of the seat 303h0 mm after the disconnect lock has opened.
v) In swiﬁchoter the supply of oxygen from the aireraft eéﬁipment
KP-3k to.the parachute equipment KP-27M, the piﬁzéf the cable for
automatic switching of equipment KP-27M mist be removed from the
opening in the eqn;pment, freeing it,
.Continuing t0 breathe after disconnéction from the KP-3h equipment

/.
the pilot must make certain that oxygen flows'normally from KP-27M

equipnment.
g) Make certain that the upper unit of the ORK-2 assembly is

disconnected from the‘asggmbly housing for which the pilot must stand

up or raise himself from the seat,
- d) Make sure that the hoses are free of scratches.
Pulling (raising) of the seat is performed at a distance of
about 250 mm from the floor of the cockpit.

After checkout, put the seat in place and get the oxygen equipment

in full ready condition.

- 371 -
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| - [P 3501
Key to Figure 95.  Mechanism for Switching «.ees Oxygen Equipment KP- ...

l. Pin

R e D U

24 Blo{ck

3. Manual switch-on cable

4+ Support

5 Automatic switching cable
6. Limiting cable

Te Hgndle

8. ' Lug

9« Screw
10. Starter housing:
1l. Linen thread
12, Seal

1

-
i
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AT'I‘EN}‘ION: When connecting the automatic switch-on cable of the

KP-2IM equipment to the starter of the equipment (by inserting the -

pin of the cable into the pin of the starter), do not forget to carry
out safet?ng of the pin of the automatic switching cable with linen
thread haying a te;zsi,,le strength of not over 12 kg. Perform® ;saftying
by attaching the thréad to the cable, directly to the connecting .

bushing, and passing it through the opening in the screw. \ (Fig. 95)‘.
b) Checking manual switchover of KP-27M equlpment ' | {P 351

After completely checking automatie switc'hing of KP-2TM quipment

and putting all oxygen equipment in ready condition, pefform manual

switchover to the supply from XP-27M equipment.
| The pilot carries out manual switchover of KP-2TM equipment with
fhe same set of equipment as in checking automatic switchover.
For chécking manual switchover of KP-27M equipment, it 18 necesséfy
to pull sharply on handle 12 (Fig. 89), drawing the manual switching
cable of the KP-2TM equipment up to the support, and making sure that.

the cable pin is removed from the opening, which will be evidenced by

_the flow of oxygen from the KP-2TM parachute equipment into the helmet.

- 373 - o
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4. OPERATIONAL CHECKOUT OF ENGIN'E OXYGEN SUPPLY SYSTEM
7 .

(Preflight Preparation)

B

Operational checkout of the. engine‘oxygen supply system is carried
out on the ground wigh a running and hot engine as follows: . _ |

1. Open valve KV-2MS pn the left side of the cabin, and’ ascertain
on manometer MK-16 on the left panel whether there is pressure of 9-
16 kg/sq cm in the low pressure system. Close valve KV-2MS (there
must be no drop in pressure on the manometer for 3 minutes). _

2. Check -(on the ground) the engine starting system 1n flight 'l(P'552]
accordlng to the instructions for engine operation (headwind

starting).

3. After shutting off the engine, check the reé.ding on the low | .
pressure system manometer. Pressure must be zero kg/sq cm, if so, |
the system is fit for operation. _ , ]
4. Open valve KV-2MS and ascertain whether the pressﬁre on manometer )

MK-16 has again risen to0.9-16 kg/sq cm in the low pressure system.

‘°_37‘*- : ' | o . |
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5. CHECKOUT FOR LEAKAGE OF ENGINE OXYGEN SUPPLY SYSTEM

Checkout of the system for leakage up to valve "69&&00" is performed
as follows: -

1. Close valve EV-QMS (oﬁygen supply) and charge the cylinder
with oxygen up to & pressure of 135-150 kg/sq cm.

Observe the reading on the high pressufe manometer MK-12M. If
the needle of the manometer remains 1mmobile for 15 minutes, the high
Pressure system is leakproof. A drop in pressure is not permitted.

2.: Check on manometer MK-16 the tightness of thevlow pressure
oxygen system. For this, open valve KV-2MS and close it es.soon as
the pressure on the manometer reaches 9-16 kg/Sq cm. Observe the
manometer readings for 3-5 minutes. There must be no variation in the
readings, for this indicates that the'lgw bressure system is not tight;.o

In case the system is not tight, it is necessary to cover the .w (P 353
Junction points with s0ap suds in order to find the leak.

A leak is eliminated. by tightening nﬁts.

WARNING: Tt is~prohi$ited to tighten joints while valve KV-2MS
is open. |

In the process of operation, it is necessary |

1. When installing a new or reconditioned engine in the aircraft,
it is obligatory to clean of oil all Pipes and valves of the engine -
oxygen supply system with clean ethyl alcohol and follow this with

& blow-through with a netural gas (nitrogen).

50X1-HUM
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2. After replacing reducer 2130A in the engine oxygen supply
system, check -the pressure of oxygen supplying the engine; this‘
mist conform with the. requirements set forth in the instructions _

for operating and servicmng the engine.

S m i mmie i
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‘ 6. ORK-2 LINE DISCONNECT ASSEMBLY

The OﬁK-a'is desigmed for simultaneous, automatic disccnnection

of all lines leading from the aireraft equipment to the pilot and also

assures the switching into operation of the KP-27M para._chute oxygen
¥ 1 , equipment when the pilot is eaected. |
: o The ORK-2 consists of the assembly frame (middle part of the (P 354]
.assembly) » upper unit, and lower unit (Fig..87). The assembly frame
is attached to.the left handrail of the seat.
At the moment of ejection, the assembly's ca'ble which 1s fastened .-

-~ to the emergency lever of the lower unit » opens the assembly's mechanical

' lock. The assembly separates into three parts: the. lower part with
. hoses remaihs on the aircvraft , the middle part @‘rame) goes with the
. e seat, and the upper part goes with the pilot.

Simultaneously, the hook of the lower unit engages the buckle ofv
the cable of the mechanism for switching on equipxsent. KP-27M and 'pulls
it. Equipment KP-2TM switches into operation. Check valves located
on the upper unit of the assembly close and assure the preservation
of excess pressure in' the oxygen .equipment system aft_er e,jectioﬁ.

In the connections of the branches of the lower units ’ ‘fhere are’

; rubber gaskets that assure the airtight sealings of the’assembly;
In the process of operation, it is necessary:
/ o 1. To keep grease and oil out of the inner cavities of the

assembly 8 pipelines and also the outer surfaces of the connection

sleeves. _ o : i

\ 50X1-HUM|
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2. Fbor the purpose of preyenting the bendingEE; shafts5£2£1ljgﬁﬂage
of electrical connections when closing the ORK-2, see to it that the
cylindrical grooves of the upper and lower parts of the ascembly cre
fully seated on the large-diameter shaft of the mount and do not come
off in the process Qé closing. | (P 355]
Basic technical data:
l. The force exerted on.the emergency lever of the lock while
Opening the assembly should be not more than 30 kg or less than 5 kg e
2. Gas leakage-
In the line of anti-g equipment, at a pressure of O. 7 kg/sq cm
gas leakage should be not more than one liter/min. ‘
In Lhe line of the decompresssion chambers, at a pressure of' 2 kg/sq .
em, it should e not more than one liter/min.
In the line of the exhalation compensation Valve, at ‘a pressure ‘
of 0.25 kg/sq cm)1t should be not more than 0.5 liter/min. - ¢
Resistance of the check valves of the closed ascembly are not
to exceed' inhalation oxygen line at consumption of 90 liters/hin
- 15 mm of the water column, remaining lines at consumption of 80
liters/min « 100 mm of the water column:
Resistance of the check valve of the iﬁhalation~line with the
ascembly disconnected and a flow of 25 liters/min - not more than

35 mm of the water column.

50X1-HUM®
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‘ Checkout for Leakage of the ORK-2 Disconnect Assembly

Checlout for leakage of the as'sembly' with the aid of KU-6 equip-
ment during the regular checkou;c. of the. séat (without remov"al of the
assembly) in the following manner:
1. Remove the séafc from the airecraft. | |
2. Disconnect tﬁe hoses of the‘lower unit from théiaircraft : -. [P.356]

equipment and connect the lower unit (with hoses) to the assembly

. frame.
3. Connect the upper unit to the assembly frame. | A
. L, Attach the proper connection sleeve of the aseembly to the

KU-6 equipment as shown in Fig. 96.
' 5. Set up length No 5 and scale No 5.°
| . - 6. Close valves 10, 12, and 17 and reducer 8.
7. Comnect a 6ylinder of oxygen to connection sleeve T with a
. pipeline and "open the cylinder valve. | .,‘
8. By means of reducer 8 create a pressure of 2-3 kg/sq cm, as |
determined on manometer 9.'- |
9. Smoothly .open'ing.'valve 10, create a pressure of 1,800 mm of
thg water column, as determined by the right scgle of the monometric
vacuum gaugé. |
10. Fix the readings of the rheometer.
/ ' 11. To checkv for leakage of the ox&gen inhalation connection
sleeve, remove checkpoints No 10 and 33 and in place of them set up
, checkpoint No 9 and nozzle with nut from chec'kpoint No 113. |
. ‘ ; | QROARRM
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Key, Figure 96. Checkout for Leakage of ORK-2 Assembly on (P357) . |

KU-6 Equipment

Checkpoints, 10, 11, ete.

L

Declassified in Part - Sanitized Copy Approved for Release 2013/01/25 : CIA-RDP80T00246A030900040001-4 -



The m/s'ult. of the checkout is considered positive, if the level

of liguid in the rheometer rises not higher than the value of leakage

established for the given connéction sleeve.

WARNING: When there is leakage exceediﬁg the permissible rate,
4t is necessary to ch;ck the tightness of hoée connections to the
assembly and to replace the packing rings in the lower part of the
assembiy.

After checking the assembly for leakage, checkéut of the check
valves of the upper unit thle the assembly is disconnetted, in
accordance with the description and instructions for assemb}y and

operation of the ORK-2 disconnect assembly.

Operational Checkout of the CRK-2 Disconnect Assembly

Check the operation of the ORK-2, . ' when performing routine
maintanence’every 12 months (without oxygen), combining the check
with removal of the seat from the aircraft.

For the check, it is :necessary:

1. To connectl the ‘upper unit to the disconnect assembly.

2. To place the parachute (with KP-2TM equipment) in the seat).

3. To make sure that the cable is connected to the ring of the

‘emergency lever of the lower unit of the assembly.
Lk, To make sure that the KV-2MS ox:}gen valve is closed.
When removing the.seat from the aircraft, ascertain: » |
a) Disconnection of'.the lower unit of the assembly; after the

lock of the ORK-2 assembly has been tripped and the seat has moved

30- ko mm, . FdaTalotot

50X1-HUM
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/
there must be no pull on of the aircraft hoses and the hose of the. I

counteroverloading equipment line of the suit.
b) Opening of the lock of the upper unit of the assembly.
v) Removal of the pin of the cable for automatic switching
of equipment KP-27M from the hole in the pin of the equipment .

g) Separation of the upper block from the frame of the assembly.

i
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7. CALCULATING OXYGEN SUPPLY.
y | ' (P 36

There are four spherical oxygen cylinders, each holding 2 liters,
on the aircraft (two cylinders in each wing). Since oxygen consumption
varies widely, depending on the elevation of the i‘light.:,: . atmospheric -
temperature, and individual charecteristic of the pilot, an exact.
calculation of oxygen supply is difficult.

Average oxygen consumption for one person using xp-34 equipment 1is

set at 6 liters/min, when the temperature is 15 degrees above gero

6entigrade and pressure is 760 mm of mercury column,
The oxygen supply\can be calculated in the following manner:
Four oxygen cylinders holding 2 liters each, charged to a pressure
of 150 kg/sq cm.
To be determined: for how long a time will the pilot have oxygen?
Solution: Multiply the capacity of the cylinders by the pressure
in the cylinders less a negligible supply equal to 30 kg/sq em and
divide the product by the average rate of oxygen consumption per minute.
The quotient will be the approximate length of t‘he flight while oxygen [p 361

is used, in minutes,

(4 X 2)(150 - 60) 960 :
T = . - 6‘ = 160 min or 2 hrs 40 min

More exact oxygen consumption is determined _staﬁis‘oically on the

basis of actual consumption rates in operation

. v

50X1-HUM
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'in the "Suit Turn-On" position, there is no switchover from large to
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8. POSSIBLE FAULTS OF THE UNIT KKO-3 AND THEIR.ELIMINATION -/

Repaﬁ' of KKO-3 unit involving dismantling and adjusting it in
the field is not permitted. '
. .
Components of the unit needing such repair must be replaced with’

new (serviceable) oneg, and the removed components sent to repair

organs. /

KP-34 Equipment

1. ILeakage of high or low pressure housings. In this case re-

placement with new, serviceable equipment is izecessary.

Declassified in Part - Sanitized Cé)py Approved for Release 2013/01/25 : CIA-RDP80T00246A030900040001-4
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2. leakage of valve of breathing equipment,. = - " . In this [P 362]

case, it is necessary to atté.ch a hose to the equipment and to inhale

and exhale deeply several times. If the leakage cannot be eliminated, .

replacement with new, serviceable equipment is necessary.
3. With the handle that controls delivery of oxygen to the suit
small .delivery. In this case, replacement with new equipment is

necessary. A

KP-26 Reducer

1l. Reducer .leaks.

2., Reducer valve leaks.

This condition is accompanied by a rise in set (static)
pressure above the permissible 14 kg/sq cm.
If either of the above defects occurs, replacement with a new, .

serviceable reducer is necessary.

“ - SEORRET
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RSD-3M Pressure Ratio Regulator .

L

1. Anez}iid of Belmet regulator is inacmra.t_,e".“ In 'this case, there.

taLke's‘ place a rise in excess pressure’ m the h'elmet; eﬁn under on-the~
- ground conditions. | |
2. Aneroid of helmet preséure regulator leeks. In thi's:case, when'_" ,
there_ is no excess Pressure in the helmet and when the oxygen supply 1s
tﬁxﬁea into the suit, ’a. rise of pressure takes Place in the chambers of the
suit under onlthe-ground conditions. ‘ ' -

{ | .-In either case, the RSD-3M regulator must be replaced with a new one.
E ' . . .

. > Helmet GSh-kM

L |
P 1. The exhalation valve leaks.
- When the exhalation valve leaks, it nhoulé.-’be‘ mois‘déned (with a stream of
{ . ) .
\f ’ .. water.or several oral expectorations), after which it should be checked again -

for leakage. o -,

Leakage of the valve may also be caused by'd.ust, sand, or some other:

-impurity lodging under the valve.

AL o e Pk o+ A s -
. . B . -

In this case, creatizig & Vacuum under the valve, it is necessary to dis- -
. cénnect‘thef ru’b'Ber membranes and wipe them with cotton sosked in clean Wa'tér,
‘ 1 - a'fter which the valve should be blown with air coﬁtaining no.oil or oxygen.

A . After this, check the valve for 'leaka.ge' and resistance KUi6 equipment. [P 364]
\ i . s . . . . | .

e
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If thé valve_ does not meet acceptable standards, it must be

replaced with a new one. , ‘ |
2. The helmet and corrugated tube leak. | 5
It is nécessary to fi:_ld where the leak is located and eliminate

the defect,, after whi{:h the helmet should be checked out for leakage

on KU-6 equipment.

e e

If it is not possible to eliminate the defect under field . j
conditions, the helmet must be replaced with a new one. . . * i
3. Damage to the glass.
In all cases .where damageq glass interferes with vision, and causes o ’

_maifunctioning of electric heating and lea.k'age,' the helmet must be ‘
replaced with a new ome. | - . .

VKX-3M Pressure Suit

P

Sy

1. The pressure suit leaks, the locks of the zipper are

Y PR

insecure.
. .
In this case, replace the suit with a new, serviceable one.

K3h-26 Hose

T

T S

1. The line hose is not tight. Replace the packing in the sleeve

nuts. If the leakage has not been eliminated, replace the hose with

e g r m e e ngn i ey im e T e

%f;.‘

1
P TR S /1"

wa

a new, serviceable one.,

. IK-18 Indicator, M-2000 Pressure Gauge ' | (P 365]

1. Broken glass, cracks in the housing )worn off luminous compound.
SECRET
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2. Markers of the indicator do not react to inhaling and exhaling.
In etfher case, replacement with a new, serviceable indicator or -

manometer is necessary.

KV-2MS Valve

l. Valve housing is not tight.
2. Vent of the valve is not tight.

In either case, replace the valve with a new, serviceable one. . '

. Alrcraft Fittings Assembly with Check Valves

“ l. Check valves are not tight.
In this case, it is necessary to dismantle the assembly with
reverse vélves » then wipe the valve and its seat with a c¢lean rag
' ‘ lightly moistened with clean gasoline (without admixture of 0il); in
» ' doing this, make sure that all foreign matter (white or brown deposit) ' . [P 366]
has been removed from the valves and seats. Then, wash all parts of .. '
the dismantled unit in clean gasoline (without admixture of oil),
blow over them with oxygen, and finally reassemble the unit.
If the unit is stili'not tight, 1t is necessary:
a) Either to replace the faulty valves aﬁd seats in the unit,

b) Or to replace the entire unit with a new, serviceable one.

KP-27M Equipment

.

" 1. The check valve of the filler sleeve 1s mot tight.

Sey oYY

Py | | - 50X1-HUM
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2. The high pressure system 1s not tight.

3. The cable pin for the automatic switching of the equipment 5
is defective. ; |

i
L, v'l‘here' are defects in manometer MK-1UM (readings are excessively f

inaccurate).

5. Low pressure equipment housing is not tight.

When any of these defects occur, the equipment must be replaced

with new (serviceable) equipment. - ‘ e

- 388 -
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9. SERVICING OXYGEN CYLINDERS
4

When the aircraft has been standing for a long time , the oxygen

system must be filled with oxygen to a pressure of at least 5 kg/sq cm

and remain in this state with the KV-2MS valve closed5

In case the cyliéder has to be removed from the aircraft, it is
necessary to drain all of the oxygen from the system and then to |
remove the cylinder together with the T-sleeve connection.

WARﬁING: When draining oxygen from cylinders, it is necessary
to disconnect the high pressure pipe lines from-thé high préssure
sleeve connection of the KP-26 reducer. It is proﬁibited t0 drain.
oxygen throﬁgh the reducer. i )

' When storing or transporting a cylinder, it is necessary to attach

a spetial flange to the T-sleeve connection from the outflow side, to
£ill the cylinder'withvoxygen to a pressure of 5 kg/sq cm, and then
to close the filler valve.'

‘The special flanges are supplied in a single unit.

. 8 ,
'NOTE: The cylind.er T-gleeve connectio:7/ have check valves.

-389-
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" the aircraft.

~ the relationship between the equipment pressure and atmospheric ;;‘.

- temperature. ' . ' 0

connectérnand the LA-5 connector that brings the lines to the helmet , o

and to the aircraft set through the ORK-2 disconnect assembly.

time. The pilot performs this work.

(A VAN I I AR
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_FREPARATION OF OXYGEN EQUIPMENT FOR FLIGHT ‘ - o

1. PREFLIGET PREPARATION

Oxygen Supply of the Pilot ' . : ’

Inspect and cheqk:

1. The oxygen supply in the oxygen system on manometer IK-18. . ' A

If necessary, replenish the system through the sleeve connection on - -

2. The oxygen pressure in the KP-27M parachute oxygen equ:lpﬂxent.

If at normal temperature the pressure in the equipment is under ‘150 kg/ -
sq cm, it is necessary to replace it with new equipment with a noi'mal o . .

pressure bulld-up. When checking, it is necessary to take into account r

Check whether the equipment is properly packed in the container
of the parachute, 'and: ciz’eck the saftying of the automatic switch-on’
cable pin. : : , ' ) . |

3. Check the operation of radiocoﬁnnunications and heating of the

helmet sight glass by feel and by switching on the fourth terminal - {P 369] f.,‘JTJ

In case the glass sweats, it is authorized to heat it periodically

by pressing the "Rapid Helmet Heating" button for 1-2 minutes at a ‘ o

!

|

|

. i
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4, The connections of all lines between pilot and aircraft.
Make sure 7hat the oxygen hose does not have any sharp twists from the
parachute eqﬁipment to the RSD-3M regulator. The p;lot and engineer
perform this together. | | .‘ |
5. The exterior condition of the ORK-2 disconnect assembly, the
4reliability of its logking, fhe feliability of the connection of the
cable to the ring of £he emergéncy lever of the lower unit of the
disconnect assembly.
6. The operation of the oxygen equipment without excess pressure.
. When the check has been finished, valve KV-2MS should remain open.
7. The position of the handles controlling oxygen equipment on
—the remote control panel. The handle for coptinuous flow of oxygen
. into the suit must be in position "K"; the handle for switching off the
air intake equipment in position "Mixture"”, and the pilot wheel of the
manual regulator for creating excess pressure must be turned clockwise
as far'as possible, -
8. The operation of the AN-5A pressﬁre eduipmént (Fig. 85). TFor (P 370]
this, the pilot mst connect the sleeve connection of the counter-
overloading equipment of‘ihe suit to the coupling of the hose (I),
and, with a running engine (60-70 percent RND), press the button that
checks the operation of the equipment. When he does this, air flows
into the suit; when he removes his finger from the button, air 1s
removed from the suit. |
Press the button évenly,_watchiﬂg the inflation of the anti-g

equipnment of the suit.
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Atten{:ion: 1, ""':}'when preparing the aircraft for a second takeoff,

do only check No J.a«»,’f the pilot has not complainéd about the operation

- of the oxygen system.

2. Perform prefl_.ight preparation of the oxygen equipment after

testing the engine az/ad 'concluding of all preflight services.

Engine Oxygen Supply

Inspect and check:

9. The engine ‘o::‘:ygen supply system on high pressure menometer
MK~12M. If.neceééaﬁ, ytop off the system. |

10. When test.;#g the exiigine s check ‘oh@T operation of the engine

oxygen supply systeml,v as indicated in the section "Checking the

~ Operation of the Engine Oxygen Supply System.

WARNING: 1. Before the pilot seats himself in the cabin, open

the KV-2M3 valve ef ft"he system.
2. After the Pilot. has left the cabin, close the KV-2MS valve.

When the aircraft ia parked » this valve must be closed.

® .
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2. _PRELIMINARY PREPARATION S

Pilot's G&ygen Supply B _ o

- Inspect and cl_ie_c];_'g - .{ ' -, - _ - A 1
1. The ‘oxygen.'s{ipply in the oxygen system on manometer IK-18. | o
If necessary, top off the system ‘r;hrough the aircraft filler sleeve
connection. | /
2. The exterior condition of the oxygen hoses (they must show . E -Q
no kinks, cuts, or cracks) and helmet. Remove mositure on the rubber
bushing, preliminarily wiping it with cotton soaked in alcohol. c,hecic .
the security of oxygen hose connéctions.
3. As needed, wipe the sight glass of the helmet with VIAM-2 . ‘ w
special paste. If the zipper sticks, it should be rubbed with paraffin
‘ or wax. The use of oil or érease 1s. prohibited.
4. The reliaﬁility of installation of units on the airecraft and | o _ r
.also the condition of pipe lines and remote) control equipment.’ . ,

(P 372] «!
5. The operation of the KP-8l remote control equipment 4,0y manipulating :

the handles. ‘ !

6. Leakage in the high and low pressure oxygen systems.

T. The~efficiency of the oxygen system with and without excess
pressure. Close oxygen valve KV -éM’S y drain the oxygen from the low
pressure system and fit fianges to the pressure .fatio regulatd:‘r..-. The
pr.essure ratio. regulator is hung on the pilot's seat.

8. 1In the KP-27M parachute o:fygen equipment} check: ' ' o

The amount of oxygen pressure in the equipment. o

'
. : : amrDTm
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e

Flawlessness of the seal on the equipment.
Flawl/essness of the saftying of the pin of the cable of the

automatic switching mechanisém. "._

[

9. Check the efficiency of the aircraft system for heating the

sight glass of the helmet.

Engine Oxygen Supply

10. After the pilot has left the cabin, close valve KV-2MS of

~ the system. ' .

ll. On manometer MK-12M, check the oxygen supply in the engine _

supply system. If necessary, top off the gy‘stem.
12.. | Conditibn of the pipelines énd units of the system; ‘the
reliasbility of instéllation of units oﬂ the aircraft.
13. Leékage in the low pressure system on manometer MK-16.
14. Establish whether the "Engine Oxygen Supply" switch,

located in the fuselagé s 1s in the "Operation" vposivtion.

Pt
t
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CHAPTER IV | (p374] .

SCHEDULED : MAINTENANCE OF ATRCRAFT OKYGEN EQUIPMENT

Check the pilot's oxygen equipment on special control.equipment

of the KU-5 laboratory type and KU-6 portable type.

1. MAINTENANCE PERFORMED WHEN ATRCRAFT IS NOT IN SERVICE

‘Every - Every - _  Every
T+ 3 30+ 5 3 months
Maintenance Performed - days . days .+ 10 days
i. -Inspect the exterior condition and ;
- check the installation reliasbility of: ‘
. N N ?
Oxygen equipment - ‘ | ‘ , + 4 r
Remote .control system L 4 S s .
, _ : I
. Oxygen reducer and valves ' : + o + :
Oxygen indicator and excess o o+ T+ g
pressure manometer ' ‘ ) .
Oxygen manometers and filler sleeves: ' + L% P
R 2.,  Check efficiency of oxygen equipment - (p375] -
at excess pressure ' : + + :
3. Check for leakage of’ aircraft L .
' oxygen system _ : + o +
4. With the aircraft engineer, check
for leakage of the engine oxygen .
supply system with valve KV-2MS : _
closed and open _ L+ o+

7R
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2. MAINTENANCE PERFORMED WHEN ATIRCRAFT IS IN SERVICE

v .
Oxygen Equipment of the Pilot

- Maintenance Performed

1. Remove from aircrgft:
KP-34 Oxygen Bquipment
Pressure ratio regulator

Remote control equipment

2. 1Inspect the external condition of
the KP-34 aircraft oxygen equipment
and check /50-hour regulation

maintenance is performed on the air-

craft:

Adjusting (static) pressure in oxygen

equipment reducer

Excess pressure in the equipment held

by the pressure closing valve and

maximim excess pressure in the equip-
ment created by the manual regulator

Leakage of the high ﬁressure housing

and valve of the respiratory,equipment

Leakage of the low pressure housing

.under vacuum and excess pressure

conditions

Time excess pressure build up in helmet '

or mask

Leakage of vacuum valve .

AT AYATAM

50X1-HUM
Every  Bvery
50-# 5 100 + 10
hours hours
: +
+ -+
+ *
+ +
+ +
+
+
+ +
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!/ i .
. - Every Every
. 50 +5 100 + 10
Maintenance Performed “hours hours
Resis/tance of ¥acuum valve | + .‘
‘ oo
Resistance of inhalation equipment under | o
' _ on-the-ground conditions with the air : . - ' ‘ x]
faf¥ow unit closed - , + + =
Amount of oxygen supplied by the equipment :
- 'with helmet sight shield open (or mask
removed from the face) . _ + |
Excess pressure of oxygen in the output of - '
the equipment with no oxygen being consumed ' , ‘
at an altitude of 10 km - ) +
f ) .
Altitudey/on and off switching of continuous
supply of oxygen into the suit - + -
Amount of continuous supply of oxygen - + -
Pressure of open valve of breathing equipment ' o +
Percentage content of oxygen in gas mixture B -
‘ supplied by the equipment into helmet or mask ' + E
L Excess pressure in the helmet held by the safety v (3771 ¢
valve of the cover ' . N ' + I
Resistance of the check valve that opens ‘ P '
into the cover : o , + .
Resistance of the direct flow valve that k ' , v v P-_"
opens in the direction of the éxhalation , !
valve o _ + ;
Pressure of the nozzle opening of the . 1
ejector : + j
- Maximum excess pressure in the equip- o
ment, created by the manual regulator o
under on-the-ground conditions, when : o : -
the supplied pressure is 10 kg/sq cm . ‘ o+ :
M ‘:‘
® e | 50X1-HUM
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50X1-HUM
Maintenance Performed Every
100 + 10 _‘
/ hours : o
. ' z
Inspect the exterior of the pressure ratio fl
regulator and check: e
Pressure in the pressure system of the i ‘_
suit without excess pressure in the helmet + pe
L
Pressure in the pressure system of the suit “
under on-the-ground conditions with excess i
pressure in the helmet from 0-1,800 mm of. P
the water column + :
Excess pressure held by the regulator for . * '
heights in the helmet and in the pressure . '
system of the suit + :
IR
Leakage of the check valve of the lock + R
Leakage of the check valve of the ’ .
regulator + _ ‘
Leakage of the check of the jettison -
valve 4 ;, :
Leakage of the check of the bypass valve. + |
Supply of oxygen through the apportioner
under the exhalation valve from the -
parachute equipment +
Resistance of the regulator valve + kp 3781
' +)
Supply of oxygen through the apportifer
of the transfervalve and pressure of’the-
opehing of the regulator transfer valve + :
i
- Inspect the exterior of the oxygen reducer )
and check: ‘ '
Adjusted (static) pressure o+ -y
Pressure of the opening of the -
safety valve ' + ,
Leakage +
SRADEM | _ .
50X1 —I‘-IUM :
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Maintenance Performed

5.

l '

/

.Inspect: theext.erior of the U-2 remote

control and chegk: *the securpess of the
cables to 'bushangs fastenings (solders)

Check the ma.gm‘tmde ‘of force for switching

on continuous sup_ply of oxygen into the :
sult. The force’ 'z‘:or switching on the supply '
of oxygen into the suit on the DU-2 Handle
must not exceed 10 kg.

In regard to'owgeﬁ; hoses, check:

Exterior with sea‘fr ramoved P

' Lea.kage in lines lea.cling to the pressure ,

system of the G-sylt and to the exhalation
velve of the helmet together with the dis-
connect assembly (e.f‘ter seat has been set up)

Inspect dhe exterior of the oxygen indicator
and check:

leakage in the manometer housing-

Instrumen'b error of the manometer

Pressure when the ind.ice.tor segnents are mlly
opened .

Ingpect the exterior of the excess pressure CLoe
manometer and check. L

Leakage in the manOmeter housmg .

Smoothness of pointer travel and in$tmment error

e aP_N. DT _m

hours
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* Every Every
‘ ’ : 50 #5 100 + 10
Maintenan/ce Performed : hours hours
9. Inspect the exterior and check secureness
of installation of pipelines, aircraft
fittings, oxygen clinders, and instru-
ments ' ' + St
10. Inspect the discénnect assembly and check:
The reliability of operation of the dis=-
connect assembly and the switching into
operation of the KP-2TM parachute eguipment
(without oxygen) with seat removed from :
cabin + + .
The condition of the rubber gaskets and
cleanliness of internal areas . + o+
Condition of support rollers ; + o+
COndition of vayzs , installation secureness ’ o .
and saftying of sleeve connections . ' + .t
Leakage ih lines in a closed siate + 4
WARNING: Perform maintenance on the dise - {P 380]
connect assembly simultaneously with seat ' '
removal. ' .
11. Install on the aircraft:
KP-34 oxygen equipment ' : : L ' +
RSD-3M L ' + +
Remote control ' ' " +
12. Check correctness of assembly work,
installation secureness of units,
connection secureness of oxygen hoses,.

and saftying of nuts S + +

- 400 -
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. : - . ‘ - _Every' - Every .
. 4 o 5 +5 . lOOilO '
Maintenance Performed ’ . hours . - hours
/ : -
13. Blow system with oxygen and fill to B o
* normal pressure , AU &

1k.  On KKO-3 oxygen equipment, check:

-Smoothness of handle travel and regulation .
of remote:control - o+ .+

Leakege in'the low pressure system equipment | e
together with the disconnect assembly both :

with and without excess pressure + : +
Leakage in the high pressure system + +

AD-5A Pressure Unit

1. Clean and inspect the AD=5A pressure unitr
filter. Use of soft hair brush to clean -
the unit with care . . +

‘ 2. Together with an sircraft equipment special-
ist check the pressure produced by the AD-5A -
unit while the engix_le is running + +

<

Oxygen System Supplying the Engine - S o (» 381]

le Inspect the exterior and check the secure-
ness of connections of oxygen msnonmeters,
oxygen cylinders, and high-pressure lines.
Also check the. good working order of pipe-’ -
, lines between the reducer and engine 4 4+

2. Together with the airdraft engineer, check
the tightness of the high pressure system
with valve KV-2MS closed end the tightness
of the low pressure system with the valve
cpen + +

0' ' ~'° «
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v

e Every Every
. . _ 50 + 5 . 100 + 10
Maintenance Perfliormed - ‘ ' - hours . hours.
3. Together with en’aireraft equipmeat . ' l[P 382] i
specialist, inspett and check: o R . I
a) On the electropneumatic valve: t l
Wear . : o+ £ ' -
5 / o : coon
Leagkage - - : ' - R + -
. ' . 'A ' ) ' ! ;-y
b) Reducer : o - : !
Adjusted pressure | _ - ' - + j
_ i
s
L P
¢ - 5
i R
y !
e
S
PN ;
) A {
i
!
1 .
'
‘! .
Y - 402 - | e ' | : &
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TECHNICAL MATNTENANCE OF OXYGEN EQUIFMENT WITH AIRCRAFT GROUNDED =~

 Bvery 10 + 2 days -

1. Perform the operationél listed ﬁnder Preflight Preparation of

oxygen equipmento /- ' ) . IR e .\ j., i 4

! - ‘ "

‘Eveby 50 *5days B TR &

e

e

1. Perform the 0perations listed under Preliminary Preparation ’;-:7 « N

L

- of oxygen equipment .

Every 3 months + 10 days -

T

1. -Perform the operations listed under Every 30 + S' days.

i Pt ar R e i s el T

2. With engine_i‘_uﬂning, check the counteroverloading equipment -

ABYStem.""‘»v R T . o

B T
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